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PREFACE 

This manual has been prepared to permit separation of the first three 
sections, which then form an operator's manual. Material for these 
sections has been scaled to the requirements and training of computer 
and off-line system operators. 

Sections IV and following are addressed to the engineer responsible 
for setting up and maintaining this equipment on site. Material 
covered includes: 

• Installation of the tape system in system cabinets 

• Checkout procedures and requirements 

• Interconnection of the tape and data systems 
m Principxes Oi. design anu operation 

• Module replacement and adjustment. 

Users of WANGCO equipment may reproduce this manual 
to any extent necessary to satisfy their own requirements. 
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SECTION I 
GENERAL DESCRIPTION 



This manual describes the operation and maintenance of the 
WANGCO Mod 10 digital magnetic tape transport system. 

PURPOSE 



The system provides the equipment necessary to: 

A. Move half-inch magnetic tape across a read-write head in 
response to commands from remote equipment or to signals 
generated from the operator's control panel located on the 
transport; 

B. Read or write data on magnetic tape and transfer this data 
between the transport and the controller. 

DESCRIPTION 

The Mod 10 is shown in Figures 1 - 3 of this section. 

In a computer or other data processing system, the magnetic tape 
units are used to store very large amounts of data. Recovery of the 
data without errors depends on proper installation and maintenance 
of the tape units and the tape itself. The Mod 10 has been designed 
to permit easy operation and simple maintenance; it also has ample 
safeguards to protect the tape from damage during its use with the 
tape unit. 

In its standard versions, the Mod 10 uses half-inch computer-grade 
tape, on reels up to 10-1/2 inches in diameter. The file or supply 
reel mounts on a hold-down knob that is the same size as the knobs 
on IBM units. Data on the tape is written so that it may be read 
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by IBM systems; tapes written with IBM equipment m.ay also be 
read on the Mod 10. Seven or nine tracks of data are written on 
the tape at densities of 200, 556, 800, or 1600 characters per 
inch. In the Mod 10, two NRZI densities are provided in the 
following combinations of the three standard formats: 200 and 
556, 556 and 800, 200 and 800 for the seven-track format, and 
800 for the nine-track format. When data is written on tape at 
a density of 1600 characters per inch, it is phase encoded and 
only the single density is provided in the system,. 

Tape speeds that are standard to the Mod 10 are 10, 12.5, 
18.75, 25, 37.5 and 45 inches per second. With all the com.- 
binations of tape speed and data densities considered, data may 
be transferred into or out of the tape system at rates from 2000 
to 72,000 characters per second. 

During normal operation of the tape unit with the data system , tape 
motion and the reading or writing of data are controlled by the 
system . When the tape system is not under computer control 
(i.e. , when it is off line) , tape motion can be controlled by the 
operator through pushbuttons on the front of the machine. Indicator 
lights are also provided to show the conditions under which the 
equipment is operating. Complete details about these functions 
and indications are provided in Section II. 

When the system is operating, the speed and direction of the tape 
are determined by the capstan. As it turns, the capstan pulls the 
tape past the head assembly so that it may be either written or 
read. For the tape system to operate efficiently, the tape must be 

of the tape on the reels prevents the reels from starting as rapidly 
as the capstan, so a small length of tape is held by buffer arms 
near the supply and takeup reels. When the capstan starts quickly, 
the buffer arms are either pulled in or released by the tape motion. 
Changes in the position of these arms result in the supply and takeup 
reels either feeding tape to the capstan or taking up the slack created 
by the capstan motion. 

Reflective markers at either end of the tape prevent it from being 
pulled completely from either the supply or takeup reels , except 
when the operator wants to change the reel. A sensing post near 
the read/write head assembly illuminates the tape and issues a stop 
signal when the marker reflects the light into a photocell. Markers 
for the beginning and end of the tape are on opposite sides, providing 
to the computer or data system an indication of which end of the tape 
has been reached. 
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To provide the greatest assurance that data on the tape wiii be read 
correctly, the tape is cleaned just before it gets to the head assembly. 
The tape cleaner has small holes into which loose dirt or oxide is de- 
posited as the tape is drawn across the cleaner. For best system oper- 
ation, the dirt must be removed from the cleaner periodically, as 
described in Section III for the important operator maintenance functions 
of head assembly and tape guide cleaning. 

SPECIFICATIONS 

Transport specifications are listed in Table 1 . 



Table 1 . Mod 10 Specifications 



Data Density: 

Tape Velocity: 
Rewind Speed: 
Total Speed Variation: 
Start/stop Distance: 

Start/Stop Time: 



Head: 

Number of Tracks: 

Recording Mode: 



9-track— 800 cpi, 1600 cpi 
7-track--800/556, 556/200,800/^00 cpi 

10, 12.5, 18.75, 25, 37.5, 45 ips 

150 ips Nominal 

+ 4% maximum 

start distance = .17 + .02 in. 
stop distance = .19 + .02 in. . 

37.5 + 2.5 millisec at 10 ips 
30.0 + 2.0 millisec at 12.5 ips 
20.0 + 1.3 millisec at 18,75 ips 
15.0 + 1.0 millisec at 25 ips 
10.0 + 0.7 millisec at 37.5 ips 
8.3 + 0.6 millisec at 45 ips 

dual gap or single gap 

7 IBM-compatible 

9 USASCII-compatible 

NRZI or PE - IBM and USASCII compatible 
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Table 1. Mod 10 Specifications, cont'd. 



Static Skew, WRITE: 

Static Skew, READ: 
Dynamic Skew: 
Tape Specifications: 

Reel Size: 

Tape Tension: 
Electronics: 

Tape Unit Interface: 

Weight: 

Height: 

Width: 

Depth: 

Power: 

Operating Environment 

Temperature: 

Relative Humidity: 
Non-Operating Environment 

Temperature: 

Relative Humidity: 

Altitude: 



electronic skew compensation 
supplied on dual gap units 

100 micro- inches, maximum 

75 micro-inches, maximum 

computer grade , 0.5" wide ,1.5 mil 
thick Mylar base 

up to 10. 5 -inch diameter, IBM hub 
compatible 

8.0 + 0.5 oz. 

silicon solid state and 930 series 
DTL logic 

DTL logic (low true) 

100 lbs. 

24" 

19" 

11" (from mounting surface) 

110-125VAC + 10%, 

2.3 amps/220-250 VAC +10%, 

1.2 amps, 48-60 Hz 

60° to 90° F. 

20 - 80%, non-condensing 



-30° to 140° F. 

15 - 95%, non-condensing 

- 20,000 feet 
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(A) Tape System for Speeds of 25 IPS or Less 




(B) Tape System for Speeds of 37.5 and 45 IPS 
Figure 1. Mod 10 Tape System - Front View 
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Figure 2, MOD 10 Tape System - Rear View 




Figure 3. Front View with Overlay Removed 
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SECTION II 
SYSTEM OPERATION 



Operation of the Mod 10 tape system requires only a few simple pro- 
cedures. These include tape loading and unloading, manual rewind, 
power failure recovery, and possible other special operations required 
by the data processing system using the tape equipment. 

TAPE LOADING is made particularly easy by the toggle -action hold- 
down knob (Figure 4 ) designed for the Mod 10. Positive indication 
is provided by the knob for installation of the reel and for the locked 
condition. To prepare the knob for installation of the reel, depress 
the toggle at the end marked PRESS. It will remain in that position. 
Place the tape reel on the knob, with the write enable ring, or the 
slot provided for it, toward the tape unit. This will automatically 
position the end of the tape on the reel for proper threading. After 
pressing the reel firmly against the knob, using the fingertips against 
the REEL HUB ONLY, press the extended end of the toggle tab until it 
is flush with the face of the hold -down knob. The snap action of the 
knob will be distinctly felt, and the knob is then firmly locked. It is 
not necessary to hold the reel against the knob when the knob is being 
locked. Care should also be taken to avoid pressing the reel flanges 
against the tape pack when loading the tape or locking the knob. 
Pressure of the flange against the tape edges causes two types of 
damage: oxide is dislodged from the film, causing potential read 
errors; deformity of the edge of the tape results in misalignment of 
the tape as it passes the head, with an increased possibility of errors. 

To thread tape on 10, 12.5, 18.75 or 25 ips Mod 10 systems (Figure 5 
follow this procedure: 
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flg^dre 4 . Fue Reel Mounting Hold-Down Knob in 

Locked (Top) and Unlocked (Bottom) Positions 
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Figure 5 . Tape Threading Path for 25 IPS or Less System (Left) and 
37.5 and 45 IPS System (Right) 



1 . Lead the end of the tape over the buffer arm guide 
and down through the slot guide in the head assembly 
cover. The passage of the tape through the slot causes 
the small shield over the head assembly to move away 
from the head. The tape then tracks properly over the 
read/write heads and other elements in the head assembly, 

2. At the capstan end of the head cover slot, lead the tape 
around the capstan and over the top of the other buffer 
guide. 

3. Pass the tape over the top of the fixed takeup reel. 

4. Press the end of the tape against the hub through one 
of the openings in the reel flange. 

5. Holding the tape against the hub, turn the reel until the 
end of the tape is overlapped and secured by the next 
tape layer. 

6. By hand, wind three full turns of tape onto the takeup reel. 

7. To complete the loading operation, firmly press the LOAD 
pushbutton on the operator's control panel (Figure 6 ). 
Both buffer arms will move to their normal operating 
positions and the capstan will pull the tape forward 
until the beginning -of -tape (BOT) marker reaches the 
photosense assembly. Control of the tape system will 
then be turned over to the data system tape controller 
automatically, and the ON-LINE indicator and LOx^.D indi- 
cator will light up. No operator action is needed to put 
the tape system on line. 

8 . If the on-line mode is not desired , the tape unit may be 
taken off line, for control from the operator's control panel, 
by pressing the RESET pushbutton. 

To thread tape on 37.5 ips or 45 ips Mod 10 systems (Figure 5), follow 
the previously described procedure for 25 ips units, except that the tape 
must be led across both rollers of each buffer arm guide assembly. 
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At the conclusion of a tape system operation with the computer, or at 
other times when it is necessary, the tape will be rewound onto the 
supply reel. Normally, the computer or data system will issue a re- 
wind command without operator participation. Other conditions will 
sometimes require the operator to rewind the tape by pressing the 
REWIND pushbutton on the operator control panel. This will result 
in high-speed reverse operation. When the beginning -of-tape marker 
reaches the photosense unit, the rewind will be ended, and the tane 
unit will advance the tape until the reflective marker is at the photo- 
sense head. 

TO UNLOAD THE TAPE, push the REWIND pushbutton again. The tape 
will be pulled through the tape path and returned to the supply reel. 
The tape reel may then be removed from the machine by pressing the 
knob toggle to the unlocked position. Again, care should be taken to 
avoid damage caused by pressing the reel flanges against the sides 
of the tape. 

In the event of power failure while the system is on line, the buffer 
arms will extend and tension on the tape will be relaxed, preventing 
any possible tape damage. When power has been restored, tape system 
operations may be resumed by first taking up the tape slack and then 
pressing the LOAD pushbutton. When the buffer arms have returned to 
their operating positions, press the RESET pushbutton to stop tape 
motion. Then press the REWIND or ON-LINE pushbutton, depending 
on the requirements of the system with which the Mod 10 is operating. 

In the following list, the other operator control functions and indicators 
(Figure 5) are described, with a review of those already m.entioned: 
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(A) Standard 



(B) Density Option 



(C) Unit Select Option 



(D) Phase Encoding 






This is a combination pushbutton switch and 
indicator. The indicator is on when regulated 
power has been supplied to the Mod 10. For the 
convenience of the maintenance or customer 
engineer, a power switch is provided on the 
power supply chassis at the rear of the rnxschine. 
It is accessible only when the tape unit is swung 
open for service. 



LOAD 



After threading the tape, press this combination 
pushbutton switch and indicator to complete the 
tape loading operation. Tape is automatically 
advanced to the load point, or beginning-of-tape 
marker, and then the tape system goes on line. 
LOAD and ON LINE will be lit when the action is 
completed. The LOAD light will go out when the 
tape is advanced from the load point or rewound . 
The LOAD light will be lit any time that the tape 
is positioned at the load point. After this sequence 
of operations is completed the switch becomes 
functionally disabled and can only be re-enabled 
by loss of tape tension. 



ON LINE 



FILE 
PROTECT 



This is a combination pushbutton switch and 
indicator. As previously mentioned, it is lit when 
the system is under control of the computer or 
data system. If the system is off line and if con- 
trol is to be turned over to the computer, press 
the ON-LINE pushbutton. The system will be 
returned to the OFF-LINE mode if the system inter- 
locks are lost, an OFF-LINE controller command is 
sensed, or the RESET pushbutton is depressed. 

This is an indicator that is let when a write enable 
ring is not installed on the file reel. When a supply 
reel is put on the machine with the write enable ring 
in place in the slot at the back of the reel, the FILE 
PROTECT light will be off. This indicates that data 
may be written on the tape. With the ring in place, 
protective circuits in the tape system prevent data 
from being written on the tape. 



REWIND 



Pressing this pushbutton switch will result in rewind 
of the tape at high speed. The operator can stop this 
reverse motion by pressing the RESET pushbutton. If 
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REWIND 
(cont'd. 



RESET is not pressed, the tape will go beyond 
the beginning-of-tape marker, stop, and then 
automatically return to the load point. If the 
REWIND pushbutton is then again pressed, the 
tape will be drawn out of the tape path and the 
unload sequence will be completed. If the tape 
system is under computer control, the REWIND 
pushbutton is disabled. This safety feature pre- 
vents accidental tape damage. 



FORWARD 



This is a combination pushbutton switch and 
indicator. The pushbutton will function only 
when the rrachine is off line . If the ON-LINE 
indicator is on, pressing the FORWARD push- 
button will have no effect. If the ON-LINE 
indicator is o|f and the FORWARD pushbutton is 
pressed, the indicator will light up and the tape 
unit will move tape in the forward direction at 
the normal tape speed. To stop the machine, 
when it is running in this mode, press the RESET 
pushbutton. 



RE'vTRSE 



If the ON-LINE indicator is on, the REVERSE 
pushbutton is disabled. If the tape unit is off 
line, pressing this combination pushbutton switch 
and indicator will light the light and move the 
tape in reverse at the normal tape speed . To 
stop the machine when it is running in this mode, 
press the RESET pushbutton. 



RESET 



This switch is used only on NRZI units . All tape 
motion, except UNLOAD, will stop when the RESET 
pushbutton is pressed. Pressing RESET clears all 
read, write and control functions. It also removes 
the tape unit from on-line operation with the computer 
or data system and turns off the ON-LINE indicator. 



RESET/UNIT 
SELECT 



This switch is used only on all Phase Encoding units 
and replaces the normal RESET switch described above 
This switch performs all the functions of the RESET 
switch but in addition, it houses the UNIT SELECT 
INDICATOR. This indicator is illuminated if the 
unit has been selected. See Figure 6-D. 
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UNIT SELECT 



This switch is standard on all Phase Encoding 
units and optional on NRZI units . When this 
switch is used, the REVERSE switch is not 
installed. This is a 4-position switch used to 
make the transport assignment in a daisy chain 
configuration. A particular drive in the daisy 
chain is automatically selected if the switch 
identification number corresponds to the controller 
select line which has been conditioned TRUE. 
See Figures 6-C and 6-D. 



DENSITY 
SELECT 



This alternate action switch is optional for NRZI 
units. When it is used, the REVERSE switch is 
not installed. When depressed to select High 
Density, it conditions the data electronics to 
operate at the high data transfer rate and also 
causes the indicator to light. When the switch 
is again depressed, the lower data rate capability 
is selected and the light is extinguished. See 
Figure 6-B. 
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SECTION III 
OPERATOR MAINTENANCE FUNCTIONS 



Proper and regular maintenance of the Mod 10 tape handler will assure 
operation at the high levels of data and mechanical reliability that 
have been designed into the system. Particularly important are the 
operator maintenance functions that are intended to keep the system 
free of dirt and contaminants. At the high densities of data on tapes 
written or read with the Mod 10, extremely small particles of dust or 
oxide from the tape are capable of causing data errors . Careful 
attention to the cleaning procedures described in this section will 
assure the greatest possibility of trouble-free operation. 

TRANSPORT AND HEAD CLEANING should be performed after every eight 
hours of system use. Following are the steps to be carried out: 

1. Remove tape from the tape unit, as described in Section II. 

2. Remove the head covers by pulling both pieces, 
one at a time, directly away from the front of 
the machine. The covers will come off with a 
gentle, steady pull, 

3. Moisten a soft, lint-free cloth or Q-tip applicator 
with isopropyl alcohol. After the head surfaces, 
including the surface of the erase head, have been 
carefully swabbed, they should be dried with a 
separate clean and lint-free cloth. See Figure 7. 
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Anc the Read/Write Head Assembly 
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4. Clean the face of the tape cleaner, following the 
same procedure described in step 3. 

5. ^lean tue uead guides and head guide blocks, shown 



in Figure 7 . The guide blocks are immediately in 

T 7- _r J.T 

JjaUK Ui Lilt 

free cloth. 



Dauk of the yuidet). Di y dll parts with a clean, lint- 



6. Clean the roller guides (Figure 8 ) , rotating them to 
be sure all surfaces are cleaned. Dry with a clean, 
lint-free cloth. 

7. If it has been removed, replace head cover by aligning 
the holes in the cover with the mounting pins on the 
transport and pressing firmly into place. 

CAPSTAN CLEANING should be performed after every eight hours of use, 
following this procedure: 

1. Moisten a cloth with water. 

2 . Rotate the capstan slowly with one hand , without touching 
the rubber surface. 

3. At the same time, clean the surface of the capstan with 
the moistened cloth. Make a visual inspection of the 
capstan surface for abrasion or polish; if defects are 
observed, contact the maintenance engineer. 

4. Dry the capstan with a separate clean and lint -free 
cloth. 

Additional cleaning requirements are carried out at longer intervals. 
Every four months the entire surface of the tape unit should be 
cleaned, making sure that accumulations of dust around the hold- 
down knobs and in the head area are removed. Head covers should be 
removed and cleaned on the inside and outside, making sure that all 
deposits of dust and other possible tape contaminants are removed. 

Any periodic maintenance functions beyond those described here are 
suggested for performance by customer e .gineers. Details of these 
additional procedures are described in Section VI. 
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Figure 8. Cle:ining the Roller Guides 
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SECTION IV 
INSTALLATION AND INITIAL CHECKOUT 



This section provides installation instructions for the Mod 10 magnetic 
tape system . Information on unpacking the system and on the procedure 
for electrically connecting and checking out the system is included. 

1. UNPACKING AND INSPECTION 

Inspect the shipping container for evidence of in-transit damage. 
Contact the carrier and manufacturer if damage is evident. Specify 
nature and extent of dam. age . 

Open shipping container and remove contents. Check items removed 
from the shipping list to verify container contents . Contact a company 
representative in the event of a packing shortage. 

Remove protective padding and covering from the tape system . Verify 
that the serial number of the unit corresponds to that shown on the 
shipping invoice. 

Visually inspect the exterior of the enclosure for evidence of physical 
damage that may have occurred in transit. 

Check major component assemblies to determine if any assemblies or 
screws have been loosened. Tighten any loose screws or mounting 
hardware . Inspect input/output connectors . 

2. INITIAL CHECKOUT PROCEDURES 

To check the proper operation of the transport before placing it in the 
system, follow the specified procedure. 
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1. For applications not employing 115 VAC line power, 
verify that the appropriate primary power transformer 
wiring is correct. This can be accomplished by 
swinging out the power supply chassis and checking 
the wiring against the voltage decal mounted on the 
deck of the transport. See Figure 43 . 

2 . Turn the transport power on by setting the power 
switch located on the power supply chassis to the 
ON position and pressing the POWER pushbutton 
switch located on the operator's control panel. At 
this point the POWER indicator should light up . 

3. Load tape on the transport as described in Section II. 

4. Press the LOAD pushbutton to initiate the load sequence. 
The tape will move forward until it reaches the BOT 

tab. The ON-LINE indicator should light when the 
BOT reaches the photosensor. At this point, there 
will be no action when the LOAD pushbutton is 
pressed. To remove the system from the on-line 
mode, press the RESET pushbutton. The system is 
now in the off-line mode. 

5 . With the transport off line (ON LINE indicator not 
illuminated), press the FORWARD pushbutton. Run 
several feet of tape onto the takeup reel and press the 
RESET pushbutton to stop the tape . Be sure that when 
the transport is on line , the action of the FORWARD 
pushbutton is inoperative. 

6. Press the REVERSE pushbutton. Tape will move backward 
until the BOT tab reaches the photosensor. Be sure that 
the action of the control is inoperative when the transport 
is on line. 

7. Using the FORWARD pushbutton, ran several feet of tape 
onto the takeup reel. Press the REWIND pushbutton to 
initiate the rewind mode. The tape will rewind past 

the BOT tab, return to the BOT tab, and stop with the 
LOAD indicator lit. If the REWIND pushbutton is now 
pressed, the tape will rewind until tape tension is lost. 
This action is used to unload tape. The reel can be 
removed as outlined in Section II. 

3. INTERFACE REQUIREMENTS 

The interface for NRZI only is given in this section. Phase Encoding 
interface information will be incorporated in a special Addendum. 
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3.1 CABLING 

The interface cables shall be twisted pairs with returns grounded. 
Wire shall be #24 or #26 AWG conductor with minimum insulation 
thickness. Cable twist shall be approvimately 30 twists per foot. 
Maximum cable length shall be 20 feet. The ground side of each 
pair shall terminate within a few inches of the line receiver or 
transmitter ground. Connectors shall be Trans itron 600-06 1-18-SL 
or equivalent* Gables should be wired and strain relieved as shown 
on Figure 9. 

3 . 2 RACK MOUNTING THE TRANSPORT 

The transport may be mounted in a standard 19 inch RETMA or Universal 
rack with a minimum panel space of 24 inches. A depth of 11 inches 
minimum is required behind the rack mounting surface. The procedure 
for mounting (see Figures 10 & 11) is as follows: 

1. Remove safety blocks from below hinges then 
lift transport off shipping frame . 

2 . Remove hinge-half off shipping frame and install 
same on rack in desired position. 

3 . Hang transport on rack and lock in the closed 
position by tightening catch screw in front of 
the deck. 

4 . Replace safety blocks . 

3 . 3 INPUT REQUIREMENTS 

Input voltage requirements, a diagram of input load configuration, 
and a list of input control and data functions are shown below: 



Input Requirements 



FALSE (Logic 0) +2 . 5 to +5 . 5 v 



TRUE (Logic 1) . to +0 . 5 v 
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Figure 9. Tape System Interface Cable Installation 
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Figure 10. Tape System Rack Mounting 
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Figure 11, Tape System Installation 
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Figure 12. Input Termination Configuration 



Input Functions 


Input Control Lines 


Input Data Lines 


Select 


(1 Line) 


Write Data (7 or 


9 Lines) 


Unit Select 


(4 Lines) 


Write Data Strobe 


(1 Line) 


(Option) 












Write Reset 


(1 Line) 


Forward/Reverse 


(1 Line) 










Read Permit 


(1 Line) 


Run/Stop 


(1 Line) 










Write Permit 


(1 Line) 


Rewind 


(1 Line) 


Low Read Threshold 




Density Select 


(1 Line) 


Select* 


(1 Line) 


Off-line* 


(1 Line) 







*these functions are not required for proper operation; therefore, they 
may be left disconnected . 
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The following on-line input signals (sections 3.4 and 3,5) con- 
trol operation of the Mod 10 tape transport only after power is 
on, the on-line mode has been initiated, ready status has been 
established, and the unit has been selected. (Table 2 shows 
the pin connections required to achieve correct interface with 
the tape controller.) 

3 . 4 INPUT CONTROL FUNCTIONS 

3.4.1 Select (1 Line) . When this becomes TRUE, it enables all the 
write and read circuitry, the on-line transport control commands, 
and the status output lines if the ready status line is TRUE and if 
the unit is in the on-line mode. When the level goes FALSE, the 
above transport functions are disabled. 

3.4.2 Unit Select (option - 4 Lines) . Four Select lines are provided 
such that when the one which is TRUE corresponds to the unit 
select switch position, the unit will be selected. 

3.4.3 Forward/Reverse (1 Line) . The state of this line will determine 
the direction of tape motion upon receipt of a run command . When 
TRUE, the unit will be conditioned for forward motion. When 
FALSE, it will be conditioned for reverse motion. A transition 
shall not occur on this line while the Run/Stop signal is TRUE , 
but may occur simultaneously to a change on it. 

3.4.4 Run/stop (1 Line) . A TRUE level on this line will cause tape 
motion in the direction conditioned by the Forward/Reverse line, 
A FALSE level on this line will stop tape motion. 

3.4.5 Rewind (1 Line) . A 2 ;usec minimum pulse on this line shall cause 
the tape transport to drive tape, at 150 ips, in the reverse direc- 
tion and stop at the Load Point, illuminating the Load Indicator. 
The transport will remain in the On-Line mode . If already at 
Load Point when the rewind command is given, the command will 
be ignored. All other motion commands are inhibited until the 
rewinding sequence is complete. 

3.4.6 Density Select (1 Line ) . A TRUE level on this line conditions the 
MTT to operate at the higher packing density, A FALSE level 
selects the lower data packing density. This line is internally 
tied TRUE for 9-track systems. This line is inoperative when the 
Density Switch option is used. 
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Table 2 


. Input/Output Pin Assignments 




Connector # 








ELCO- 


-00-6007-036-980-002 


Signal Nomenclature 


Signal Pin 


Ground Pin 


(or equivalent) 








J-16 




'"select " 


j/ 


_ 






SELECT 1 L r^ ^■ 


8 


— 






SELECT 2 r ^P"'''" 


7 


- 




CONTROL 


SELECT 3 


9 


_ 




INPUTS 


SELECT 


J 


8 




FROM 


FORWARD/REVERSE 


C 


3 




CUSTOMER - 


RUN/STOP 


E 


5 






REWIND 


H 


7 






OFF-LINE 


L 


10 






, DENSITY SELECT 


D / 


4 






^ READY STATUS 


T V 


16 




STATUS 


ON-LINE STATUS 


M 
N 


11 
12 


"rEVTSdIJJG STATUS 




OUTPUTS 


EOT STATUS 


U 


17 




TO "^ 


BOT STATUS 


R 


14 




CUSTOMER 


WRITE ENABLE STATUS 


P 


13 






^HI/LO DENSITY STATUS 


F 


6 






'^+5v. TERMINATOR 










POWER (Option) 


S 




J-1 


WRITE 


WRITE PERMIT 


B 


2 




DATA 


READ PERMIT 


E 


5 




INPUT 


LOW READ THRESHOLD 


D 


4 




CONNECTOR 


WRITE DATA STROBE 


A 


1 






WRITE RESET 


C 


3 






WRITE DATA PARITY 


L 


10 






WRITE DATA 


M 


11 






WRITE DATA 1 


N 


12 






WRITE DATA 2 


P 


13 






WRITE DATA 3 


R 


14 






WRITE DATA 4 


S 


15 






WRITE DATA 5 


T 


16 






WRITE DATA 6 


U 


17 






WRITE DATA 7 


V 


18 






+5v. TERMINATOR 










POWER (Option) 


K 




J-6 


READ 


READ STROBE 


2 


B 




DATA 


READ DATA PARITY 


1 


A 




OUTPUT 


READ DATA 


3 


C 




CONNECTOR 


READ DATA 1 


4 


D 






READ DATA 2 


8 


J 






READ DATA 3 


9 


K 






READ DATA 4 


14 


R 






READ DATA 5 


15 


S 






READ DATA 6 


17 


U 






READ DATA 7 


18 


V 



3.4.7 Off -Line (1 Line) . This is a level or a 2 yusec minimum pulse 

which resets the On-Line flip-flop to the ZERO state, placing 
the transport under manual control. It is gated only by Select 
in the transport logic, allowing an Off-Line command to be 



yiVtJii wnixt; a Rewinu is in proyress 



3.5.1 Write Data (9 or 7 Lines) . One line is required for each bit in 

a character. The write data lines establish the controlling con- 
dition for the NRZI write register. When TRUE, the state of the 
corresponding flip-flop will be changed at the time of the write 
data strobe . This will change the direction of the current through 
the write head and establish a flux reversal (ONE) on the tape. 
When FALSE, the state of the flip-flop will not be changed at the 
time of the write data strobe. This will result in no change in 
the direction of write head current, hence no flux reversal (ZERO) 
will be on tape. These data lines must be held steady through 
the time interval from 0.5 /isec before to 0.5 ^isec after the write 
data strobe. A minimum of one data line must be TRUE for every 
strobe . 

3.5.2 Write Data Strobe (1 Line) . A 2 ^sec pulse on this line causes 
a change in the state of any NRZI write register cell for which 
the corresponding write data line is TRUE. One pulse is required 
for each character to be recorded. The recording density is de- 
termined by the tape speed and the frequency of the pulses. The 
frequency will be stable within 0.25 per cent. 

3.5.3 Write Reset (1 Line) . A 2 ^sec pulse on this line resets the 
NRZI write register. This pulse is used to write the longitudinal 
parity check (LPC) character at the end of each block of data , 
creating an even number of flux reversals (ONE's) in each track 
of the block. 

In a seven-track system, this pulse occurs four character times 
after the last write data strobe of every block of data. 

In a nine-track system, this pulse occurs eight character times 
after the last write data strobe of every block of data. 

3.5.4 Read Permit (1 Line) . The read permit line is used to enable all 
the read circuitry. When this line goes FALSE, the strobe generator 
is disabled and the read register is DC reset. This line can be 
tied permanently TRUE. 
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3.5.5 Write Permit (1 Line ) . When a write enable ring is on the file 
reel and write permit is TRUE, the tape transport is placed in 
the write mode. 

3.5.6 Low Read Threshold Select (1 Line) . A TRUE level on this line 
selects a low threshold level (12 per cent) for the read signals, 
allowing for the detection of marginal areas of tape. A FALSE 
level on this line selects the nonnal read signal threshold l^v^i 
(25 per cent) . This line is active only in the read mode on 
dual gap machines since the threshold level in the write mode 
is fixed at 45 per cent. 



3.6 



OUTPUT REQUIREMENTS 



Output requirements, output current levels, and a list of output 
control and data functions are displayed below. 

Output Requirements 



FALSE (Logic 0) 


User terminates 
as shown in Fig. 


line 
12-A. 


TRUE (Logic 1) 


. to +0 . 5 V . 




Output Current Level 


FALSE Level 


Open Collector 




TRUE Level 


40 milliamp max 


. sink 
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Output Functions 



Output Control Status Lines 


Output Data Lines 


Ready Status (1 line ) 


Read Data (7 or 9 lines) 


On-Llne Status ( " ) 


Read Strobe (1 line) 


Rewinding Status ( " ) 




EOT Status ( " ) 




BOT Status ( " ) 




Write Enable Status ( " ) 




Hi/Low Density Status ( " ) 





The following on-line output signals (sections 3.7 and 3.8) 
provide the data functions when the unit is ready and selected. 
The Control Status functions are activated when on-line and 
selected. (Refer to Table 2 for pin connections.) 

3 . 7 OUTPUT CONTROL FUNCTIONS 

3.7.1 Ready Status (1 Line) . This line is TRUE when the transport 
interlocks are made and the unit is on-line. 

3.7.2 On-Line Status (1 Line) . When TRUE, this line indicates that 
the on-line flip-flop is set and the transport is under remote 
control . 

3.7.3 Rewinding Status (1 Line ) . When TRUE, this line indicates that 
the tape transport is rewinding. The rewinding function is com- 
pleted when the tape stops at the Load Point, 

3.7.4 EOT Status (1 Line) . When TRUE, this line indicates that the 
tape transport is sensing the EOT reflective marker. 

3.7.5 BOT Status (1 Line) . When TRUE, this line indicates that the 
tape transport is sensing the BOT reflective marker. 

3.7.6 Write Enable Status (1 Line) . A TRUE level on this line indicates 
that a write enable ring has been installed on the supply reel. 
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3.7.7 Hi/Low Density Status (1 Line). When this line is TRUE, the 

transport has been set for low-density operation, and the read 
circuitry has been conditioned accordingly. This line is used 
only for seven-channel systems. 

3 . 8 OUTPUT DATA FUNCTIONS 

3.8.1 Read Data (9 or 7 Lines) . One for each bit in a character. The 
data is in the forni oi "'Uises occmTiny siruiiitaneou.s±y and coin- 
cident with the Read Strobe pulse. The presence of a pulse indi- 
cates a ONE and the absence of a pulse indicates a ZERO. These 
pulses shall be 2 usee wide. 

3.8.2 Read Strobe Pulse (1 Line) . The Read Strobe line shall provide 
a pulse of 2 usee for each data character read from tape. This 
pulse shall be coincident with the data pulses. 
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SECTION V 
PRINCIPLES OF OPERATION 



For best understanding of the principles of operation of the Mod 10 
tape system, the major subassemblies are described separately. 
The functional separation of system operations relates conveniently 
to the actual physical packaging of the subassemblies. Following 
are the major subassemblies, in the sequence in which their operation 
is explained: 

1 . Power supply 

2 . Capstan drive and servo system 

3. Reel drive and servo systems 

4. Control electronics 

5. Data electronics 

1. POWER SUPPLY 

A single assembly supplies power to the entire system, handling the 
needs of the capstan and reel drive systems, the data electronics and 
the option electronics. As shown in Figure 13, AC power to the system 
is controlled by a double-pole, single-throw switch on the power supply 
chassis and by a single-pole, single-throw pushbutton switch on the 
operator's control panel. The switch on the power supply chassis must 
be switched on to use the operator's control panel switch to control 
power. A three-wire cord is used with the ground line connected directly 
to the power supply chassis. A circuit breaker is provided in the hot 
side of the primary power line. 
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Figure 13. Mod 10 Power Supply 



Unregulated DC from the power supply is sent to the regulators, which 
are on a separate printed circuit board mounted to the power supply 
chassis; this DC is also used to drive the capstan and reel motors. 
Voltages supplied unregulated are +19 volts, -19 volts, +13 volts, and 
-12, and +5 voltages. 

Each voltage regulator consists of a linear integrated circuit amplifier 
plus power output transistors. The output voltage tolerance for the 
regulators is ±5 per cent and each is potentiometer adjustable. The 
+ 12 and -12 volt regulators can supply up to 1.5 amperes and the 
+ 5 volt regulator, up to 3.5 amperes. 

The output level of the +5 volt regulator is prevented from rising above 
+ 8 volts to protect the integrated circuits used in the system from over- 
voltage stress that could occur under abnormal conditions. If the voltage 
on the +5 volt line goes above +8 volts, an SCR will conduct, shorting 
the +13 volt unregulated input line to ground until the fuse opens, thus 
protecting the circuits. 

2. CAPSTAN DRIVE AND SERVO SYSTEM 

All tape motion in the Mod 10 is initiated by the capstan, which is 
driven by a DC motor. When the motor is running, a tachometer 
generates a DC voltage that is used to control the tape velocity through 
the capstan servo system (see Figure 14.) 

The strobe disc will be on the front of the capstan and will have two 
patterns, one for 50 Hz and one for 60 Hz. The inner pattern will be 
for 60 Hz. It is to be viewed with the corresponding AC light (such 
as fluorescent) the i^attern on this disc appears to stand still when 
the capstan motor of the tape transport is operating at the correct speed. 
The strobe pattern will be present only on machines operating at 12.5, 
25, or 37.5 inches per second. Thus, proper operation of this 
component of the tape transport can be under continuous visual inspec- 
tion by the operator. Any departure from a stationary pattern (i.e. , 
precession of the strobe lines in either a clockwise or counterclock- 
wise direction) indicates a speed variance of the capstan drive. (See 
Section VI for calculating the percentage of such variance.) 

Two ramp generators are used in the capstan servo. One controls the 
forward and reverse speeds at nominal velocity, and the other controls 
the rewind speed. The forward /re verse ramp generator uses a Zener 
diode as a precise voltage reference. The rewind ramp generator uses 
the regulated +5 volt level as a voltage reference. Resistors Rl and 
R2 in Figure 14 in combination with R3 and R4 , function as a 
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Figure 14. Capstan Drive and Servo System 



summing network to control the capstan speed. Current through R3 is 
generated in the tachometer, and R4 provides feedback from the capstan 
motor, proportional to the motor current. The current feedback is 
generated by sensing the voltage across a 0.1 ohm resistor (R5) In 
series with the motor. When the motor is running, the sum of currents 
in R3 and R4 is equal to the sum of the currents in Rl and R2. 

Either a forz/ard or reverse command to the ramip generator preceding 
Rl establishes tape motion, in the appropriate direction. The dis- 
tances traveled during acceleration or deceleration are such that an 
IBM -compatible interrecord gap is generated. Forward and reverse 
commands generate currents through Rl having opposite polarities. 
Symmetry of the start and stop times and distances is readily achieved 
through the potentiometers in the forward and reverse inputs to the ramp 
generator. A potentiometer is also used to adjust the capstan drive 
servo amplifier offset so that no tape motion occurs unless the tape 
transport has received a motion command. 

Figure 15 shows the relative timing of commands to the capstan servo, 
the ramp function generated, and the resulting tachometer output seen 
by the servo amplifier. 

In the rewind ramp generator, the rise time has nominally a 1 second 
time constant. This provides a time interval that permits the tape to 
accelerate to 150 ips without exceeding the storage capacity of the 
servo arms. Fall time is nominally a 0.5 second ramp and it assures 
that the storage arm capacity is not exceeded as the tape slows and 
halts . 

When the system is in the ready state, the tape is held motionless 
by the balanced tension (eight ounces) in the storage arms and the 
friction in the capstan drive motor. Although the wrap on the capstan 
varies slightly with the arm position for the takeup reel, it Is nominally 
180 degrees. The area of tape in contact with the capstan and the 
tension on the tape prevent any relative motion between capstan and 
tape. 



3 . REEL SERVO SYSTEM 



Two identical servo systems control the supply and takeup reels in 
the Mod 10. Storage of appropriate lengths of tape to permit accel- 
eration and deceleration is provided by the buffer arms, which permit 
the capstan to start and stop the tape without having to start and stop 
the reels in the same short time. Storage of tape by the arms is suf- 
ficient to permit the system to operate at the nominal tape speed without 
program restrictions. 
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Figure 15 . Timing Diagram of Commands to Capstan Servo 



Operation of the reel servo system is diagrammed in Figure 16. A 
light-sensing circuit provides arm -position information to the servo 
amplifier, which drives the reel motor. As tape is delivered to the 
arm or taken from it, the arm moves up or down and the position of 
the mask between the light source and the light-sensing element 
changes. When the mask is at the appropriate position, the output 
of the light-sensing circuitry no longer provides an error signal to 
the amplifier. Enclosure of the light source prevents am.bient light 
from affecting system performance. 

Reel motors are driven by linear am^plifiers, stabilized for all operating 
situations and sequences . During the Rewind mode the amplifier gain 
is increased and the output stage operating voltage is raised to offset 
the increase in back emf generated by the reel motors at higher rpm. 
An offset signal is fed to each servo amplifier during the unload cycle 
to bias each servo swing arm close to its respective stop. This assures 
gentle handling of tape as it unloads from the fixed reel. It also prevents 
violent impact of the arms against their stops. 

Spring tension on the servo arms is balanced at all times by torque in 
the reel motors. Should power fail or servo operation be interrupted, the 
springs pull the arms out and into contact with limit switches that turn 
off all reel servo and capstan functions. If power fails during high-speed 
rewind, the reel motors are shorted by contacts on the ready relay. The 
resulting strong dynamic braking effect stops the reels without dam.age 
or spilling of the tape. 

Potentiometer adjustments are provided on the transport board to permit 
proper setting of each swing arm position. A. potentiometer adjustment 
is also provided to set the gain of each reel servo amplifier, compensating 
for the normal manufacturing tolerances in components. 

4. CONTROL ELECTRONICS 

The control portion of the transport electronics printed circuit board 
(see Figure 17) receives its primary inputs from the operator's control 
panel or the remote controller. In addition, it responds to control 
signals from the photosense assembly and from the servo amplifiers 
(during the rewind sequence) . 

The internal control circuitry outputs signals to the remote tape con- 
troller and to the operator's control panel (in the form of indicator 
lights) . Within the transport, it provides signals to the servo ampli- 
fiers and to the data electronics printed circuit board. 
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Figure 16. Reel Servo System 
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Figure 17. Transport Control Electronics 



4.1 BRING-TO-READY SEQUENCE & SYSTEM INTERLOCK 



When power is applied to the tape transport, it activates the arm 
retract motor, returning the servo arms to the load position. With 
the arms in the load position, the ready relay (Kl) is unenergized 
and all three servo motors are shorted to ground. Interlock 
switches, Sll and S13, are also open, thus preventing latching of 
the ready relay (see Figure 18) . The operator may then mount tape 
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the operator pushes the LOAD pushbutton at the control panel, he 
initiates the following automatic load sequence (see Figure 19). 

The retract motor is energized; its motion releases the servo arms 
from their retract position, and the series string of interlock 
switches (SIO, Sll, S12, S13) will be in their N.C. position. As 
the retract motor continues to turn, the load cam detent will be 
seen by the load cam switch SI 4, and a momentary ground will be 
transmitted to the ready relay terminal, Kl-10. This energizes 
the ready relay, thus providing power to the servo motors which 
then maintain tension on the servo arms. The series string of inter- 
lock switches provide an unbroken circuit to ground for the ready 
relay Kl , thus holding the ready relay energized. If any one of the 
switches SIO through SI 3 is opened, the ready relay (Kl) is de- 
energized. When the ready relay is energized, it sends a ground 
signal to the ready delay circuitry, which — after timing out -- 
gives an internal ready signal. (This signal does not reach the 
tape controller unit.) If the tape is not already at BOT, a set for- 
ward and on-line command is generated that sets the forward and 
on-line flip-flops. The tape moves forward, seeking BOT, and the 
ON-LINE indicator at the operator's control panel is illuminated. 
(Ready status to the tape controller unit is still inhibited.) 

If the tape is already at BOT (or when it reaches BOT, after search- 
ing): 

Tape motion stops (or is not initiated if at BOT) 

A delay network times out and then the ready status 
line to the tape controller unit goes TRUE. 

The LOAD indicator at the operator's control panel 
is illuminated . 
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In summary, ready status output to the tape controller will not 
be TRUE, unless there is no locally initiated forward or reverse 
motion, there is no rewind in progress, and mechanical ready. 



4.2 BRAKE LOGIC (OPTIONAL) 



Figure 19A diagrams the brake logic. When power is initially 
turned on and if the retract position input is high (open) , the 
flip-flop is set, and the retract relay driver I] is held off. The 
load cam driver I2 and the brake relay driver D are also held 
off at this time if the input term Load P. B. is at ground. (Under 
normal system operation this input is depressed). When the Load 
P.B. input is High gate A is enabled and turns on I2, which initiates 
a load cycle. Gate A also enables gate D which releases the brakes. 
If the load operation is successful, the Ready (-) input will go High 
and the power on flip-flop will be reset. If during the power on cycle, 
the retract position input is Low, the power on flip-flop is held reset. 
When the power on flip-flop is in the reset state, only the retract 
relay driver I, is on. This allows normal loading and unloading 
with the arms retracting automatically. 
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In summary, ready status output to the tape controller will not 
be TRUE unless there is no locally initiated forward or reverse 
motion, there is no rewind in progress, and mechanical ready, 
on-line status, and selected status are all TRUE. 

4.3 RESET AND ON-LINE LOGIC 

When on-line status is TRUE, all pushbutton switches at the 
operator's control panel are disabled except RESET. 

Pressing RESET at the control panel DC resets the terms Rewind, 
Motion (Forward or Reverse), and On-Line to FALSE. Remote con- 
trol of the transport can be restored after a RESET action by 
pressing the ON-LINE pushbutton. The on-line command from the 
operator's control panel is gated through two cross -coupled OR- 
gates, and the transport is then ready to accept any remote com- 
mand. 

The transport can always be put in the off-line state by the remote 
off-line command if the tape unit is selected. 

4.4 MOTION LOGIC (FORWARD AND REVERSE) 

A diagram of the logic governing forward and reverse motion is 
given in Figure 20, Forward and reverse motion commands to the 
servos are initiated locally from the operator's control panel 
when the transport is in the off-line mode or from the remote con- 
troller when the transport is on-line , 

The OOP-enable line must be TRUE (low) to initiate local motion 
from the operator's control panel. When the FORWARD pushbutton 
is pressed, the motion latch is set (U207A, U207B, and U208 in 
Figure 20), and the output of U207A will be TRUE (low) . This output 
is transmitted through NOR-gate U213B, which OR's the local and 
remote forward commands and presents a forward (+) signal to the 
capstan servo. 

Local reverse motion is initiated by pressing the REVERSE pushbutton 
on the operator's control panel. The reverse switch is interlocked 
in such a way that a reverse command cannot be initiated simultane- 
ously with a forward command. With the motion latch set by the 
REVERSE pushbutton, the output of U207B will be TRUE (low). This 
output is transmitted through NOR-gate U214, which OR's the local 
and remote reverse commands and presents a reverse (+) signal to 
the capstan servo. 
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Local reverse or forward motion is terminated if a RESET ACTION is 
taken, if the transport is mechanically not ready, or if the terms 
EOT, BOT, or Rewind are TRUE. 

vVhen the transport is in the on-line mode, the OOP-enable line will 
be FALSE (high) , thus disabling the FORWARD and REVERSE pushbutton 
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U209B in Figure 20 are enabled by the terms Ready and On-Line, and 
any subsequent forward or reverse motion commands from the remote 
controller will be transmitted to the capstan servo control through 
U213B or U214. 

The NAND-gate labeled U209B has an additional term (NOT BOT) on 
its input. This term prevents reversing off the BOT marker during 
the on-line mode of operation. 

4 . 5 REWIND AND UNLOAD LOGIC 

The rewind sequence is not internally different, whether it stems 
from an action at the operator's control panel or from a remote com- 
mand. A logic diagram of this function is given in Figure 21. 

The rewind sequence is mechanized with a series of three flip-flops, 
U210A, U210B, and U211A. The flip-flop labeled U210A in the dia- 
gram is set initially either by the REWIND pushbutton through NAND- 
gate U208, or by the remote rewind command through NAND-gate U209. 
The NAND-gate labeled U212 decodes the outputs of flip-flops U210A 
and U210B and presents a rewind (-) command to the capstan rewind 
ramp generator. A reverse -for -rewind is also sent to the capstan servo 
control through U214. When the capstan servo receives the rewind (-) 
and reverse -for-rewind signals, the tape drive ramps to rewind speed 
and runs until either BOT is reached or a RESET pushbutton action is 
taken at the operator's control panel. If no RESET action is taken, 
the leading edge of the BOT tab loads flip-flop U211A and the trailing 
edge loads flip-flop U210B. With U210B set, the inputs to U212 are 
no longer TRUE, and the rewind signals to the capstan servo are ter- 
m.inated. The capstan ramps to a stop, a set-forward pulse is generated, 
and the tape drive begins searching forward for BOT. When BOT is 
reached, the series of three flip-flops (U210A, U210B, and U211) is 
reset and tape motion ceases. 

At this point, two actions may be used to unload the tape. A RESET 
action takes the transport off-line, and a subsequent REWIND action 
causes tape to rewind until tape tension and mechanical interlocks 
are lost. During the process of unloading, a regular rewind command 
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Figure 21. Simplified Logic of Rewind and Unload Control 



is distinguished from a rewind-to-unload command by the gating to- 
gether at U215B of the terms Off-Line and Ready, BOT, and Rewind. 
Under these conditions, the easy unload latch, comprising U205 and 
U214, is set, and an unload (-) signal is sent to the fixed reel servo. 
The fixed reel servo is biased to a position very close to the stop, 
and the shortened stroke of the servo arms when tape tension is lost 
prevents accidental damage to the tape as it unloads. The unload 
latch is reset only by the term Not Mechanically Ready; thus, once 
an unload is initiated, it must complete its cycle. (Note: If a 
second BOT tab is sensed during an unload cycle, the tape drive 
will attempt a search for load point cycle, and will in most cases 
loop-out, causing the ready relay to drop out.) 

4.6 WRITE ENABLE LOGIC 

Figure 22 diagrams the write enable logic which comprises a flip-flop 
(U21I) and a positive pulse generator {U219A and U219B). The flip- 
flop is set when the write enable line from the controller is TRUE (high) , 
enabling the J input of U211 , and when either a forward or reverse 
motion command is initiated. The T input positive pulse is generated 
by U219A and U219B. The pulse is generated when motion goes TRUE 
(high) . The output of U219A goes to ground after a time delay set by 
R264 and C217o This negative transition initiates a positive pulse 
at the output of U219B. The trailing edge of this pulse causes the 
flip-flop to change states. The pulse width is determined by R265, 
R266, and C218. When the write enable flip-flop is set, the trans- 
port is conditioned to write. 

The write enable flip-flop is reset when the write enable line from the 
controller is FALSE (i.e. , when the K input of U211 goes high after 
inversion by U201) , and when either a forward or reverse motion com- 
mand is initiated. 

4 . 7 FILE PROTECT LOGIC 

The file protect logic is mechanized such that there will be a minimum 
of scraping of the write enable ring during the initial loading cycle of 
the transport. 

The mechanization is shown in Figure 23. When a reel of tape is ini- 
tially loaded, the file protect switch is closed, and the logic latches 
the write enable solenoid , thus retracting the solenoid pin to prevent 
scraping of the write enable ring. 
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Figure 23. File Protect Logic 



When the LOAD pushbutton is pressed, the logic releases the solenoid. 
This is done to sample if there truly is a write enable ring in place, and 
that the solenoid was not accidentally energized. When the loading 
cycle is completed, the transport ready signal is the holding signal. 



4 . 8 READY LOGIC 



The ready logic, diagrammed in Figure 24, provides three basic ready 
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a) Select & Ready (+) from U205, which conditions the 
data electronics 1 
to the controller. 



data electronics to dccept cmd tiansmit information 



b) Ready & On Line from U201, which is transmitted to 
the controller via an output driver. This line informs 
the controller that the transport is ready and not re- 
winding , and therefore able to accept any command 
from the controller. 

c) Ready & Off Line from U208. This is an internal ready 
signal that enables the operator control panel so that 
any motion command generated by the operator control 
panel will be accepted by the transport. 

The ready signal is generated by the following logic equation: 



READY = (DELAYED MOTION) • (REWIND) (RESET + MECH. READY -i RESET REWIND) 

and is mechanized by U215. If all the inputs to U215 are TRUE (high) 
the output will be low. This low signal is inverted by U205A and gated 
with the terms Select <& On-Line by U212 to provide the Select & Ready 
term. The low output of U215 is also inverted by U205B and gated with 
the term Off- Line by U208 to provide the Ready & Off- Line term. U205A 
and U201 are collector-OR'd to provide the Ready & On-Line term. 

5. DATA ELECTRONICS 



Data electronics described in this manual pertain to NRZI mode recording 
only. Phase encoding requires additional special data electronics and 
is described in a separate manual. 

In the NRZI mode of recording, a "1" is represented by a change of 
direction of magnetization between positive and negative saturation 
levels, and a "0" is represented by no change of magnetization. The 
data electronics subsystem provides a format that is compatible with 
the IBM 727-729, 7-track format, at data densities of 200, 556, and 800 
cpi. The subsystem also provides compatibility with the IBM 2400 series, 
USASCII-compatible 9-track format at data densities of 800 cpi. Figures 25 
and 26 present the 7- and 9-track location and space specifications. 
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Figure 24. Simplified Logic of Ready Control 
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Figure 25. Track Locations and Spacing, 7-Track System 
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Figure 2G. Track Locations and Spacing, 9-Track System 
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At the end of each data record^ check characters must be recorded 
and an inter-record gap inserted. Figures 27 and 28 present the 7-and 
9-track IBM inter-record gap and tape mark formats. As indicated by 
these figures, in the 7- track format the longitudinal redundancy check 
character (LRCC) only is written, whereas in the 9-track format, both 
a cyclic redundancy check character (CRCC) and an LRCC are written. 

Aii^ vjivv> v^iiai, On^i,c;i io o u-ijijjLxoM, 4.vjy oi.i»c;i vvAi-ii u OAiiyAc: waalo vjo to OU-iJiJC 

signal by the customer to the transport interface. It is separated by 
four character spaces from the last data character of the previous re- 
cord. In the 9-track system, the LRC character is written four character 
spaces after the CRCC character, whereas in the 7- track system, the 
LRC character is written four character spaces after the last data 
character of the previous record. The LRC character is written by 
the customer transmitting the WRITE AMPLIFIER RESET signal, (leading 
edge) at the proper time. This signal resets the write flip-flops causing 
the total number of magnetization transitions in any track to be an even 
number. 

The Inter-record Gap (IRG) displacement is nominally 0.6 inch for 
9-channel systems and 0.75 inch for 7-channel systems. The IRG is 
established by the sum of the following component distances: 

Stop Distance - Stop distance is the distance traveled by a 
point on the tape from the time a stop command is issued 
until the tape velocity is zero. 

Stop Delay Distance - Stop delay distance is the distance 
traveled by a point on the tape from the time the LRCC character 
is placed on tape until a stop command is issued. In dual gap 
systems, if the read data is used to sense the end of the record, 
the stop delay distance is the distance traveled from the time the 
LRCC is sensed at the read bus until the stop command is issued. 
The stop delay time is generated in the customer's controller. 

Start Distance - This is the distance traveled by a point on the 
tape from the time a forward command is issued until the first 
data character is placed on tape. The Write Delay time appropriate 
to the start distance is generated in the customer's controller. 

A tape mark is used to separate files of information recorded on tape. 
The tape mark configuration for 7- and 9-track systems is shown in 
Figures 27 and 28 respectively. Tape mark timing is established and 
provided by the customer's controller. The command sequence for in- 
serting a tape mark is as follows: a forward command is issued, followed 
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at the proper time by the tape mark character together with its write 
data strobe, which in turn is followed by the LRC character written 
four character spaces later in a 7 -track system and 8 character spaces 
later in a 9-track system. 

5.1 DATA ELECTRONICS, DUAL GAP SYSTEMS 

5.1.1 Read-After-Write Head Assembly 

A dual-gap read-after-write head is optionally available in either a 
nine-channel or a seven-channel fonnat. A full-width erase head is 
located on the oxide side of the tape, positioned 0.34 inch from the write 
stack head gaps. The write stack is center-tapped and it operates at 
50 milliamps of current per leg. The voltage output of the read stack 
is proportional to the speed of the tape; at 25 ips, it provides 18 to 20 
millivolts peak to peak. The erase head operates at 50 milliamps. 

Two auxiliary components are mounted adjacent to the read/write head 
on a common base — the photocell and lamp assembly that detects be- 
ginning and end of tape, and the tape cleaner. The photosense assembly 
is a self-contained unit that is directly cable-connected to the transport 
electronics printed circuit board. The tape cleaner, whose operation 
is entirely mechanical, is ideally positioned adjacent to the head so 
that the cleaned tape passes directly to the read/write head, minimizing 
the chance of contamination that might result in deterioration of data 
reliability. 

5.1.2 Write Data Flow 

Figures 29 and 30 present a block diagram and timing diagram of the flow 
of write data through the system. (Only one data line is shown. The 
components for the channel represented schematically in these diagrams 
are, of course, duplicated for each of the other write data channels.) 
Data enters through line receivers whose function is to invert the low- 
TRUE levels. Each receiver has a terminating impedance of 130 ohms. 

A pulse on the write strobe line clocks information from the data lines 
into the system. If a given data line is TRUE, the write strobe pulse 
passes data on that line through the data strobe reset logic gates, which 
consist of two NAND-gates , OR'd together (see the block labeled A in 
the figure). If a given data line is FALSE, the pulse is gated out. 

At the block labeled B (Figure 29), electronic correction is made for the 
static skew characteristics of the write head. The leading edge of the 
gated data pulse triggers the write deskew single-shot, whose pulse width 
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Figure 29 . Write Data Flow, Dual Gap Systems 
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Figure 30, Write Data Flow Timing Diagram, Dual Gap Systems 



has been preset and is adjustable by means of a potentiometer. 
The trailing edge of the pulse loads the write register, whose contents 
are then converted into currents by the head drivers . The head drivers 
operate the write heads, which put the data on tape. 

At the end of each block of data, a write reset pulse enters the system. 
In the nine— channel configuration, this pulse enters eight character 
times after the last strobe of the data block; in the seven-channel 
configuration, it enters four character times after the last strobe. 
The function of this pulse is to reset any head drivers remaining in the 
set state at the end of a data block, thereby generating the longitudinal 
redundancy check character on tape. 

The write register is DC reset at certain times and under certain con- 
ditions to ensure that information is not recorded on tape unless re- 
cording is deliberately intended. The logic created for this is such 
that if any one of the terms Motion, Write Enable, Select, and Ready 
is FALSE, the write register will be DC reset. 

The flow of power to the write heads is controlled through the write 
power gate (see Figure 31). This is an AND-gate function that com- 
prises the terms Write Enable (or Write Permit), Select & Ready, and 
File Protect. (Write power enters the data electronics printed circuit 
board from the transport electronics printed circuit board if the file 
protect switch on the deck has been energized.) 



5.1.3 Read Data Flow 



Figure 32 presents a block diagram of the flow of read data through the 
system. (As in Figure 29 , only one channel is indicated.) The read 
head generates a low-level analog signal of approximately 10 to 20 
millivolts peak to peak. The read amplifier, which has a differential 
input and single-ended output, picks up this signal and amplifies it 
to a suitable level, then sends it to a phase splitter, which generates 
the complementary signals required for full-wave rectification. The 
phase splitter output signal level is adjusted to 12 volts peak to peak 
by the attenuator control potentiometer at the output of the read amplifier, 
A clipping level DC bias is fed into the input of the full-wave rectifier 
with the result that positive peaks above the clip-level threshold are 
observed at the output of the circuit. This signal is then sent to the 
peak detector, which in turn generates a digital pulse whose trailing 
edge is synchronous with the peak of the analog signal and is used to 
load the read register at that time. The contents of the read register 
are sent to the output driver and then to the customer's data line. 
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Figure 31. Write Power Gate and Write Register DC Reset, Dual Gap Systems 
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Figure 3 2. Read Data Flow, Dual Gap Systems 



Auxiliary to this general flow of read data, several other functional 
circuits complete and control the read data generation and transfer 
process. These auxiliary functions are described in the subsections 
following . 

Strobe Generation Circuitry. As in most other NRZI read systems, the 
OR'd data method of read strobe pulse generation is used in the Mod 10 
( SQQ Fi'^ure 33) . The first arrivinQ bit sensed at the read recrister 
is used to trigger the read strobe delay single-shot. This is imple- 
mented by taking the complement outputs of the read register and feeding 
them into a nine-way OR-gate whose output goes to the single-shot. The 
pulse width of the single-shot is controlled by adjusting a potentiometer 
and is set to approximately one-half frame time. 

At the end of the variable time delay period, a read strobe pulse is 
generated (see the block labeled T in the diagram.) and sent to the 
tape controller. The leading edge of this pulse also triggers the 
read register delayed reset pulse network, allowing 500 nanoseconds 
for scanning of the data lines by the controller before the read registers 
are reset. A summing function (data staircase) is provided at the output 
of the read registers so that interchannel time displacement can be 
measured. 

A timing diagram for both read data flow and strobe generation is given 
in Figure 34. 

High-Low Density Select. Data can be recorded on tape at either a high 
or low density (more or fewer characters per inch) . An input from the high- 
low density select function changes the pulse width of the read strobe 
delay single-shot to correspond to the density of character generation. 

Read Permit . This system function allows the remote tape controller 
unit to enable or inhibit read data at any time. Read permit is conditioned 
by the terms Select and Ready. If either of the two terms is FALSE, the 
read registers and output drivers are disabled. 

Clipping Level Circuitry . This circuitry, shown in Figure 32, generates 
the clipping levels through which the read signals must pass before 
reaching the peak detectors. In the write enable mode, approximately 
45 per cent of the read signal amplitude is clipped. In the read-only 
mode, the level is decreased so that only 24 per cent of the read signal 
amplitude is clipped. A provision has been implemented via the low 
threshold select remote input line so that an even lower threshold level 
(12 per cent) can be selected when reading marginal output tapes. The 
state of this line has no effect on the clipping level while in the write 
mode of operation. 



V - 31 



r 



TRACKS 1-9 
FROM READ -<( 
REGISTER 



V. 



STAIRCASE 
GENERATOR 



< 

I 






READ STROBE 
DELAY ADJ 




READ STROBE 

DELAY 

ONE -SHOT 



HI/LO DENSITY 
SELECT INPUT 



STROBE 

PULSE 

GENERATOR 



READ 

REGISTER 

DELAYED 

RESET 

PULSE 

NETWORK 



READ 

STROBE OUTPUT 

LINE DRIVER 




READ STROBE OUTPUT 



READ OUTPUT 
LINE DRIVER 
ENABLE ( REF FIG. 32 ) 



REGISTER 
RESET 

D a 



READ 
REGISTER 



W 



Figure 33. Read Strobe Generation Circuitry, Dual Gap Systems 
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Figure 34. Timing Diagram of Read Data Flow and Strobe Generation, Dual Gap Systems 



Rewind Inhibit. This system runction prevents tne reading oi data 
if the tape is rewinding. The relevant circuitry prevents current flow 
in the phase splitter, disabling its operation during rewinding. 



5.2 DATA ELECTRONICS, SINGLE GAP SYSTEMS 

5.2.1 Read/Write Head Assembly 

A single-gap read/write head is optionally available in either a nine- 
channel or a seven-channel format. The head assembly is illustrated 
in Figure 8. A full -width erase head is located on the oxide side of 
the tape, positioned 0.34 inch from the head gaps. The stack has a 
center tap configuration and is operated at 20 milliamps of current 
per leg. The voltage output of the stack is proportional to the speed 
of the tape; at 25 ips , it operates at 14 to 18 millivolts peak to peak. 
The erase head operates at 50 milliamps. 

Two auxiliary components are mounted adjacent to the read/write head 
on a common base — the photocell and lamp assembly that detects 
beginning and end of tape, and the tape cleaner. The photosense 
assembly is a self .-contained unit that is connected by cable to the 
transport electronics printed circuit board. The tape cleaner, whose 
operation is entirely mechanical, is ideally positioned so that the 
cleaned tape passes directly to the read/write head, minimizing the 
chance of contamination that might result in deterioration of data 
reliability. 

5.2.2 Write Data Flow 

Figure 35 presents a block diagram of the flow of write data through 
the system. (Only one data line is shown. The channel components 
represented schematically in this diagram are, of course, duplicated 
for each write data channel.) Figure 36 presents a write data flow 
timing diagram. 

Data enters through line receivers whose function is to invert the low- 
TRUE levels. Each receiver has a terminating impedance of approxi- 
mately 130 ohms. The output of the data line receiver is used to 
condition the J-K inputs of the write register cells. The write strobe 
signal is sent to the clock inputs of the write register. If the data 
line is TRUE at the time the write strobe pulse arrives, the write 
register will switch states at the trailing edge of the pulse. This 
in turn changes the state of the head driver which causes the current 
in the head to reverse its direction. 



V ~ 34 



< 

I 

00 

en 



TERMINATION 
+ 5V 



LINE 
RECEIVER 



DATA 
LINE 



\^ 



> 



+ 5V 



WRITE 
STROBE 




l^ 



+ 5V 



WRITE 
RESET 




WRITE 
REGISTER 



ry 



::o- 



TPI 



WRITE 

HEAD 

DRIVER 



READ 
READ/WRITE AMPLIFIER 

HEAD 



*^7XT 




a 




WRITE 
POWER 



Figure 35. Write Data Flow, Single Gap Systems 
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Figure 36. Write Data Flow Timing Diagram, Single Gap Systems 



If the data line is FALSE at the time of write strobe, since this causes 
both the J and the K inputs to be false, the register will not change 
states; hence, no current reversal will occur at the head. Current 
reversals at the heads cause data to be recorded on tape. 

At the end of each block of data, a write reset pulse enters the system 
and DC resets the write register. In the nine-channel configuration, 
this pulse enters eight character times after the last strobe of the data 
block; in the seven-channel configuration, it enters four character times 
after the last strobe. The function of this pulse is to reset any head 
drivers remaining in the set state at the end of a data block, thereby 
generating the longitudinal redundancy check character on tape. 

The write register is DC reset at certain other times to ensure that 
information is not recorded on tape unless recording is deliberately 
intended. The logic created for this is such that if any one of the 
terms Motion, Write Enable, Select, and Ready is FALSE, the write 
register will be DC reset. 

The flow of power to the write heads is controlled via the Write Enable 
and Select & Ready NAND-gate which sends a signal to the DC set inputs 
of the write register. When either signal goes FALSE, the write register 
is both DC set and DC reset, causing both its outputs to go to a high 
level. This in turn disables both head driver outputs, hence removing 
both current paths to the head. If both inputs are TRUE, the DC set 
input to the register goes FALSE, allowing the head driver to drive 
current into the head. (Write power enters the data electronics printed 
circuit board from the transport electronics printed circuit board only 
if the file i^rotect switch on the deck has been ener'^ized ^see 
Figure 37.) 



5.2.3 Read Data Flow 



Figure 38 presents a block diagram of the flow of read data through the 
system. (As in Figure 35, only one channel is indicated.) A timing 
diagram for read data flow and strobe generation is given in Figure 39. 

Input diodes protect the read amplifier during write operations. The 
read head generates a low-level analog signal of approximately 14 to 18 
millivolts peak to peak. The read amplifier, which has a differential 
input and single-ended output, picks up this signal and amplifies it to 
a suitable level, then sends it to an inverting amplifier which generates 
the converted signal required for the full-wave rectifier. The amplifier 
output signal level is adjusted to 12 volts peak to peak by the gain control 
potentiometer. A clipping level DC bias is fed into the input of the 
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Figure 37. Write Power Gate and Write Register DC Reset, Single Gap Systems 
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Figure 38. FLead Data Flow, Single Gap Systems 
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Figure 39. Timing Diagram of Read Data Flow and Strobe Generation, Single Gap Systems 



full -wave rectifier with the result that positive peaks above the clip- 
level threshold are observed at the output of the circuit. This signal 
is then sent to the peak detector, which in turn generates a digital 
pulse whose trailing edge corresponds to the peak of the analog signal 
and is used to load the read register at that time. The contents of the 
read register are sent to the output driver and thence to the customer's 
data line . 

Auxiliary to this general flow of read data, several other functional 
circuits are implemented to complete and control the read data genera- 
tion and transfer process. These auxiliary functions are described 
in the subsections following. 

Strobe Generation Circuitry . As in most other NRZI read systems, the 
OR'd data method of read strobe pulse generation is used in the Mod 10 
(see Figure 40) . The first arriving bit sensed at the read register 
is used to trigger the read strobe delay single-shot. This is imple- 
mented by taking the complement outputs of the read register and feeding 
them into a nine-way OR-gate whose output goes to the single-shot. 
The pulse width of the single-shot is controlled by adjusting a poten- 
tiometer and is set to approximately one-half frame time. 

At the end of the variable time delay period, a read strobe pulse is 
generated (see the block labeled T in the diagram) and sent to the 
tape controller. The trailing edge of this pulse also triggers the 
read register delayed reset pulse network, allowing 500 nanoseconds 
for scanning of the data lines by the controller before the read 
registers are reset. A summing function (data staircase) is provided 
at the output of the read registers so that interchannel time displace- 
ment can be measured. 

High-Low Density Select. Data can be recorded on tape at either a 
high or low density (more or fewer characters per inch) . An input 
from the high-low density select function changes the pulse width 
of the read strobe delay single-shot to correspond to the density 
of character generation. 

Clipping Level Circuitry . This circuitry, shown in Figure 38/ generates 
the clipping levels through which the read signals must pass before 
reaching the peak detectors. If the Read Threshold line is TRUE, 
approximately 45 per cent of the read signal amplitude is clipped. When 
this line is FALSE, the level is decreased so that only 25 per cent of the 
read signal amplitude is clipped. A provision has been implemented 
via the low-read-threshold remote input line so that an even lower 
threshold level (12 per cent) can be selected when reading marginal output 
tapes. The state of this line has no effect on the clipping level while 
the Read Threshold line is TRUE. 
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Figure 40. Read Strobe Generation, Single Gap Systems 



6.0 KEY TO LOGIC SYMBOLS 

In several portions of t±iis Manual, primarily in this section and 
in Appendix B, logic syinbols arc used to represent certain logical 
functions or integrated circuit elements . The accepted integrated 
circuiu manUiaCuursr s in\jUStry stanv-iar»u symi_»OxS are used hers. 

Since DTL and TTL logic is being employed , it is of the typical 
inverting type, utilizing NAND-NOR elements ratner tnan AND- 
OR devices. 

Although the same device is used to implement both the NAND 
and the NOR function, the symbol is shown to correspond to the 
particular functional operation. 

The input/output lines to the device are shown for the TRUE (active) 
state of the function. A state indicator, shown as a small circle 
at the input or output of the device, means that if that line is in 
the TRUE state, it will be at zero volts. Lack of a state indicator 
means that the TRUE state of the line is at +5 volts. The following 
symbol and explanation will serve as a clarification and example: 




D = A + B + C 



LOGIC SYMBOL LOGIC EQUATION 



Figure 41 . Logic Symbol Example 



Figure 41 shows a logical NOR element that says that D will be 
at +5 volts (TRUE state) if any one, or any combination of A,B, 
or C , is at zero volts. Typically, the designation number of that 
particular chip in the assembly is shown within the symbol, and 
the corresponding chip pin numbers are shown on the lines external 
to the symbol. 

Table 3 shows all of the logic symbols used in this Manual with 
their corresponding names and logical equations. The equations 
shown are defined by the TRUE level of the input signal. 
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The single shot produced a positive going pulse at the "1" 
output and a negative going pulse at the "0" output and these 
are initiated at the time that the input pulse transitions to its 
TRUE state. 

The flip-flops are of the J-K type and their input/output functions 
are as follows: 



Desianation 


Function 


J 


Synchronous set input 


K 


Synchronous reset input 


T 


Clock input 


Sd 


Direct set input 


Cd 


Direct clear (or Reset) input 


1 


Set output 





Reset output 



The following truth tables are applicable to these devices: 



SYNCHRONOUS OPERATION 



ASYNCHRONOUS OPERATION 



BEFORE CLOCKS 


AFTER CLOCK 


OUTPUTS 


INPUTS 


OUTPUTS 


1 





J 


K 


1 





L 


H 


L 


X 


L 


H 


L 


H 


H 


X 


H 


L 


H 


L 


X 


L 


H 


L 


H 


L 


X 


H 


L 


H 



INPUTS 


OUTPUTS 1 


SD 


CD 


1 





L 


L 


H 


H 


L 


H 


H 


L 


H 


L 


L 


H 


H 


H 


Synchronous! 
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TABLE 3 



SYMBOL 



NAM E 



LOGICAL EQUATION 



B 



NEGATIVE INVERTER 



B = A 




POSITIVE INVERTER 



B = A 



A 
B 
C 




POSITIVE NAND GATE 



D = ABC 




D i 



NEGATIVE NOR GATE 



D = A+B + C 



AO- 



Bo- 



CO- 



E> 



D 



NEGATIVE 
WIRED OR GATE 



D = A+B4-C 




FLIP-FLOP (J-K) 



TRUTH 
TABLE 




^ 



Hhp^^ 



38 



SINGLE SHOT 



SEE 
EXPLANATION 



A-X I PL^I ) 



6 



TIME DELAY NETWORK 



B= A- [DLYJ 
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SECTION VI 
MAINTENANCE ON SITE 



Before any Mod 10 tape transport leaves the factory, each of 
its components has been thoroughly tested and all adjustments 
have been made to ensure reliable operation. However, in- 
judicious handling in transit or the effect of long use may 
necessitate the replacement of some parts or the readjustment 
of some components. 

Table 4 lists a basic set of maintenance tools and supplies 
required for servicing the Mod 10, As the table suggests, som.e 
supplies should also be available to the operator for daily or 
shift-end cleaning. 

Table 5 offers a suggested schedule for preventive maintenance. 
Again, some of these functions are the responsibility of the tape 
transport operator. Procedures for performing them have been 
specified in Section III. The remainder — preventive maintenance 
tasks that must be performed by a service engineer — are described 
in connection with the repair procedures for the subassembly to 
which they pertain. 

In the pages that follow, instructions are provided for replace- 
ments , readjustments , and trouble shooting aids that can effectively 
be made while the tape transport remains installed in the customer's 
computer system. Some tasks of repair require test equipment not 
normally available in the field, or special alignment and adjustment 
tools that are not available to field engineers. Instructions for 
repairs of this more complex kind are NOT included in this section. 

As in the preceding sections , the maintenance instructions are 
organized in terms of subassembly units. 
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Table 4. Maintenance Tools and Supplies 







FOR THE 


OPERA i OR 


Lint-free cloth 


Cotton 


swabs 


Isopropyl alcohol 


FOR THE SERVICE ENGINEER 


Equipment 


Model or Type 


Socket wrench set 


For 4-40, 6-32, 8-32, and 10-32 




cap screws 


Socket wrench set 


For 4-40, 6-32, and 10-32 




set screws 


Open-end wrench 


For 7/16-in. bolts 


Long-nose pliers 




Screwdriver set 


Phillips 


Screwdriver set 


Standard blade 


Soldering aid 




Soldering iron 




Tape Tracking Fixture 


Wang P/N T-OOOlO 


Voltmeter 


Triplett Model 800 or equivalent 


Reel hub alignment fixtures 


Wang P/N T-00002 


Oscilloscope 


Tektronix 547 or equivalent 


Dual trace plug -in 


Tektronix lAl or equivalent 


XIO scope probes (3) 


Tektronix 


Guide shims (as required) 


Wang P/N 200203 


Master alignment tape 


IBM #432640 or 432641 


Standard -level output tape 


IBM #461108 or 432152 


Scratch tape 




Pulse generator or TCU 
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Table 5. Suggested Schedule for Preventive Maintenance 





Maintenance 
Task 




Interval 
(in operating hours) 


Procedure 
Described in: 


PERFORMED 

BY 

OPERATOR 


Clean Head, Tape 
Cleaner Face , Head 
Guides, & Head 
Guide Blocks 

Clean and Check 
Roller Guides 

Clean and Check 
Capstan 

Clean Entire Tape 
Unit Surface 




8 
(Daily) 

8 
(Daily) 

8 
(Daily) 

(Approx. 4 months) 


Section III 

Section III 
Section III 
Section III 












PERFORMED 
BY 

SERVICE 
ENGINEER 


Clean Tape 
Cleaner Unit 

Check Tape Tracking 

Replace Reel Motor 
Brushes 

Replace Reel Motors 

Replace Capstan 
Drive Assembly 




(as required) 
2,000 

5,000 
10,000 
10,000 


Section VI, 
par. 7.2 

Section VI, 
par. 12.3 

Section VI, 
par. 10 

Section VI, 
par. 9.2 
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1. 

1.1 



POWER aUPPLY MAINTENANCE 



CHECKING UNREGULATED POWER SUPPLY 

A check may be made of the uiaregulated power supply by testing 



T»Ti+K 



>1+Kr,^+r>». 



+ »>^-!v% + <^ n^^,,iA^^ ^^ +U^ +. — . --. J, -^..^.^4. U-v-i-.J 



The table below shows the voltages and corresponding test points. 
The voltages should be within +20 per cent of the nominal specified 
(See Figure B17 for test point locations.) 



Voltage 


Test Point 


+19 V 
-19 V 
+13 V 
-13 V 


TP 419 
TP 422 
TP 420 
TP 421 



1.2 



1.3 



1.4 



CIRCUIT BREAKER RESET 

In the event of malfunction, an automatic circuit breaker prevents 
damage to the tape transport. The circuit breaker reset button is 
located adjacent to the power switch on the power supply chassis. 
The circuit breaker button will be in the OUT position after an 
automatic circuit break has occurred. Pushing in the button re- 
makes the circuit. 

FUSES 

Five fuses, in the unregulated power supply lines, are located on 
the power supply subassembly. Fl is a 5 amp fuse in the +19 volt 
line. F2 is a 10 amp fuse in the -19 volt line. F3 is a 10 amp fuse 
in the +13 volt line supplying all loads except the +5 volt regulator. 
F4 is a 4 amp fuse in the +13 volt line supplying current to only the 
+5 volt regulator. F5 is a 10 amp fuse in the -13 volt line. All 
fuses are fast-blow types. 

TRANSFORMER TAPS 

The Mod 10 tape transport can accept power from sources of varying 
voltage, depending on the power transformer primary terminal con- 
nection chosen. Figure 42 shows the color coding of the transformer 
primary wires attached to the terminal strip TBI under the power 
supply chassis. 
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Figure 42. Mod 10 Power Transformer Lead Identification 
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For example, parallel connection to standard 115V power (plus 
or minus 10 per cent) is made by connecting the gray and yellow 
wires to one side of the line voltage and the blue and red wires 
to the other side. Series connection to a 220V power source is 
made by connecting the violet wire to one side of the line voltage, 
connecting the blue to the orange wire on the terminal strip, and 
connecting the red wire to the other side of the line. Unused wires 
should be left attached to the terminal strip. 

OPENING OF POWER SUPPLY ASSEMBLY 



The opening of the power supply is necessary when trouble shooting 
and component replacement is required in this area. It is also re- 
quired when it is desired to access TBI to change power transformer 
taps. The following procedure shall be used: 

1 . Turn power off of the unit with the toggle switch on 
the power supply and disconnect the power cord from 
the wall. 

2. Swing out the transport. 

3. Remove the 4 Phillips screws fastening the assembly 
to the deck. These screws are shown flagged in the 
photograph of Figure 43 . 

4. Swing assembly open. 

TRANSPORT MODULE REPLACEMENT 

The transport module which houses all the servo and control logic 
electronics can be removed by following the steps below: 

1 . Turn power off of the unit with the toggle switch 
on the power supply and disconnect the power cord 
from the wall. 

2. Remove all the connectors from the module using care 
to avoid damaging connector pins on the module. 

3. Swing open power supply assembly as described in 
subsection 2. 

4. Remove the 3 screws on the heatsink fastening the 
module to the deck. These screws are shown in the 
photograph of Figure 44. Be sure to support the assembly 
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VOLTAGE DECAL 



V.i POWER SUPPLY ASSY. MOUNTING SCREWS. 

Figure 43. How To Open Power Supply 
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I.J TRANSPORT ELECTRONICS PWB ASSY. 
MOUNTING HOLES. 

Figure 44. Transport Circuit Module Reniovai 
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in screws are removcu. 
module is now free to remove. 

5. After installation of the new module, perform the 
transport module adjustments described in sub- 
section 15. 

DATA ELECTRONICS MODULE REPLACEMENT 

The Data Electronics module which houses all of the record and 
read electronics can be removed by following the steps below: 

1 . Turn main power off either at the control panel 
or the power supply. 

2. Remove connectors P3 and P4, 

3 . Remove the Winchester head cable connectors 
from the module. IMPORTANT - use an appropriate 
size screwdriver on the jackscrew fasteners. Loosen 
the connectors evenly, alternating turns on each 
screw. Attempting to loosen one side at a time will 
cause the connectors to bind and possibly bend the 
pins. Use of fingers instead of a screwdriver risks 
the possibility of breaking wires on the connectors. 

4 . While supporting the module to prevent damage , remove 
the 4 Phillips screws, holding the module mounting 
brackets to the deck. The location of the bracket 
screws are shown in the photograph of Figure 45 , 

5. After replacement of the new module, perform the 
adjustments described in the appropriate data elec-- 
tronics alignment subsection. 

OOP SWITCH REPLACEMENT 

The operator's control panel pushbutton switches and indicators are 
sealed assemblies. If either the switch or the indicator fails, the 
whole sealed assembly must be replaced. (See the photograph in 
Figure 46 .) 

1 . Put the utility power switch at the back of the 
transport chassis in the OFF position. 



VI - 9 



DATA ELECTRONICS PWB ASSY. 



-air" 1 ■•• 








'•♦a 






_>^:t. 



4 .""-tj^. '?5:*'iJir-^« 1 *; 



r r 



;c ■ ^ K-i 



■^*!r^-t 












J o. 1 









- *'^-i 






V!:-^.- 







.*52p- 












Figure 45. Data Module Removal 
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Figure 46. Control Panel Switch Removal 
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2. Grasp the pushbutton at either side and pull it 
directly away from the deck, rocking it gently 
from side to side, using care that the attached 
wires are not damaged. 

3 . Note the position of the push-on lugs before 
removing them from their terminals . 

4 c Connect the push-on lugs to the replacement 
switch in the noted positions . 

5. Push the switch firmly into position. 

6. ARM SENSE LAMP AND CELL REPLACEMENT 

6.1 LAMP REPLACEMENT 

The lamp and holder assembly is a plug-in unit. 
To replace the lamp disconnect holder from module. 
If the assembly is not the plug-in type, unsolder 
the lamp lead joints at top of shroud and break 
glyptol to free lamp. Solder and glyptol leads of 
new lamp. Perform the adjustments of section VI-14. 

6.2 CELL REPLACEMENT 

It is required to remove the arm sense module in order to 
replace the photocell. The following steps specify the 
mechanical procedure lor removai: 

1 . Loosen the Allen screw on the collet clamp and 
rotate the cam and clamp assembly until it is 
free of the shaft. 

2. Cut the cable harness tie wraps to separate the 
cable from the rest of the harness. 

3. Remove the three Phillips screws securing the 
module to the main frame. 

4. Remove the connector at the end of the module 
cable located on the transport module. This will 
be PI 2 for the file side or PI 3 for the fixed side. 

5. Perform the arm sense module adjustments in sub- 
section 14 after replacement is completed. 
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7. HEAD ASSEMBLY REPLACEMENT 

ReadAV^rite head assemblies may be removed and replaced in 
the field by using the following procedure. 

CAUTION : SYSTEM POWER MUST BE TURNED OFF 

PRIOR TO DISCONNECTING OR CONNECTING 
THE HEAD ASSEMBLY, 

1 . Remove the head connectors from the data 
electronics module located at the rear of the 
machine using an appropriate size slot screw- 
driver. Do not use fingers for this purpose so 
that the possibility of damaging connector wires 
is eliminated. 

2. Remove both pieces of head cover and remove the 
three large Allen screws fastening the head plate 
assembly to the deck. These screws are shown 
in the photograph of Figure 47. 

3. Since it is not desirable to replace the photosense 
assembly due to its cable dressing configuration, 
disconnect this subassembly from the baseplate by 
removing the two Phillips screws at the rear of the 
plate . 

4. Remove head assembly. 

5 , Following the procedure in reverse , install the new 
head assembly. 

6. Perform the tape tracking check described in Section 12.3 

7. Perform the data electronics alignments described in 
Section 16 for dual gap heads or Section 17 for single 
gap heads. 

7 . 1 REPLACING THE PHOTOSENSE UNIT 

The EOT/BOT photosense unit is a sealed component. If either 
lamp or photocell fails, the unit must be replaced in its entirety, 
as follows: 
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Figure 47. Head Assembly Removal 
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1. Perform step 2 of paragraph 7. 

2 . Remove both screws holding photosense unit to 
read/write head assembly base plate, and move 
it to rear of deck. Cut the cable harness so that 
this cable is free. Disconnect Fll connector. 

3 . Replace photosense unit and reinstall read/write 
head assembly. Adjust R2i5 as described in 
paragraph 15.1 to ensure proper operation of the 
photosense unit. 

7.2 CLEANING THE TAPE CLEANER 

A jet of air directed into the perforations of the tape cleaner 
face will force the accumulation of particles through a vent 
hole provided on the back of the tape cleaner. 

1. Remove read/write head assembly covers (both sides) . 

2 . Shield read/write head by inserting a piece of paper 
or cloth between the tape cleaner and the head. 

3 . Blow into the face of the cleaner. 

4. Clean the tape cleaner, magnetic head, and base 
plate according to regular maintenance instruc- 
tions (Section III) . 

5 . Replace head covers . 

If necessary, the tape cleaner can be removed from the head 
assembly so that a more forceful air jet can be applied. It is 
suggested, however, that frequent gentle cleaning is preferable 
to infrequent forceful cleaning. 

1. Remove read/write head assembly covers. 

2 . Remove the screw holding the tape cleaner to the 
assembly base plate, and remove tape cleaner. 

3 . Clean by forcing air through the face perforations . 

4. Replace tape cleaner and tighten screw. (Action of 
the roll pin in conjunction with the screw will correctly 
reposition the tape cleaner.) 

5 . Replace head covers . 
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8. DECK OVERLAY REMOVAL 

Removal and replacement of many components requires the 
removal of the deck overlay. The following procedures must 
be followed: 

8 . 1 REMOVAL OF FIXED REEL 

1 . For fixed reel hub assemblies whose configuration 
does not have three screws on the hub cover, in- 
sert a flat blade screwdriver behind the chamfered 
edge of the hub cover and pry it up; this releases 
the three spring clips holding the cover in place. 
(See Figure 48.) Remove the three screws holding 
the reel in place and remove the reel. 

2. For assemblies whose configuration have the three 
screws through the cover, ignore step 1 and remove 
these screws holding the reel in place. Remove reel. 

8.2 REMOVAL OF FIXED GUIDE POST ASSEMBLIES 

CAUTION: Identify the top and bottom assemblies prior to removal 
in order to return them to their correct location upon re-assembly. 

1 . Remove each guide post by unscrewing two Phillips 
screws accessible from the rear of the deck. Under 
no circumstances should the small set screw that 
holds the roller guide assembly be removed. Removal 
of this screw destroys an adjusted setting and 
necessitates laboratory or factory re-tracking. 

8 . 3 REMOVAL OF OVERLAY 

1. Remove covers from the read/write head assembly 
by pulling in the direction perpendicular to the head 
plate . 

2. Loosen, but do not remove, the four overlay screws 
accessible from the rear of the machine. These 
screws are shown marked by arrows in the photograph 
of Figure 49. 

3 . Support the overlay prior to total removal of the screws 
to eliminate the falling hence possible damage to it. 

4. Lift off overlay. 
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Figure 48. Fixed Reel Removal 
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9. CAPSTAN AND CAPSTAN MOTOR REPLACEMENT 

9. 1 CAPSTAN ONLY 

The capstan can be removed and replaced by releasing the Allen 
screw on the top of the capstan motor shaft, holding the shaft 
by the flats provided. Note the orientation of the capstan before 
removing it, and ensure that it is replaced in the same position. 
Capstan speed adjustments are specified in a later section. 

9 . 2 CAPSTAN DRIVE ASSEMBLY 

Replacement of the entire capstan drive assembly (capstan and 
capstan motor) should be done in accordance with the following 
procedure: 

1. Remove capstan (see 9.1). 

2. Remove motor and tachometer leads at terminal 
board at rear. 

3. Remove four screws holding motor to transport 
deck. 

4. Replace capstan drive assembly. 

5. Replace capstan (see 9.1). 

6. Perform the adjustments for speed and start/stop 
ramps as described in subsections 15.2.2 - 15.2.4. 

9.3 CALCULATING CAPSTAN SPEED ERROR 

The 50/60 Hz strobe disc is inserted into each capstan. The inner 
strobe is for 60 Hz and is marked such. It is to be viewed with the 
corresponding AC light (such as fluorescent). The 50 Hz disc operates 
with a 100 Hz source whereas the 60 Hz disc requires 120 Hz source. 
The disc image will appear stationary at 12.5, 25 and 37.5 ips 
only. The error from nominal for the mentioned speeds is: 

E = ^^ %; 
T X V 

where V is nominal speed in ips, and T is the time in seconds for the 
image to drift one revolution. If the error exceeds 1% re-adjust speed 
per section VI-15.2. 



VI- 19 



10. REEL MOTOR REPLACEMENT 

The preventive maintenance schedule (Table 5) suggests that 
reel motors be replaced after 10,000 hours of operation. Re- 
placement is as follows: 

1 . Remove overlay. 

2 . Remove hub of motor to be replaced (two set screws) . 
NOTE: if WCP fixture # P/N T-00002 is not available, 
measure and record the distance from the reference 
boss to the hub outer flange prior to removal, 

3. Remove motor leads at terminal board at rear. 

4. Remove four screws holding motor to transport deck. 

5 . Screw new motor into place . 

6. Replace motor hub using reel hub alignment fixture, 
which sets the position of the outer flange to a 
distance 0.727 inch above the adjacent reference 
boss. If fixture is not available, re-position the 

hub to the distance measured in step 2. Tighten the two 
set screws against the flats on the motor shaft. 

7. Replace overlay. 

11. GUIDE ROLLER BEARING REPLACEMENT 



Roller guide bearings, with the exception of those on the file 
reel swing arm guide, which control tape motion to the head, 
can be replaced whithout destroying preset tracking adjustment 
if appropriate care is exercised. (See Figures 50 -A & B.) 

1 . Note the position of the guide roller with respect 

to its shaft. (The roller guide must be replaced with 
the same flange nearest the overlay panel that it 
originally occupied.) 

2. Remove retaining ring at the shaft end and remove the 
guide roller. 

3 . Insert new bearing (s) . 

4. Replace guide roller. 

5. Replace retaining ring. 
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Figure 50. Guide Bearing Replacement 
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(A) Fixed Guide 
200036 200217 




(B) Self Aligning Guide 
200425 



(C) Fixed Eccentric Guide 
200810 



Item No. 


Description 


WOP Part No. 


1 


Ring, Retaining Ext. 


100132-001 


2 


Washer, Shim 


200077-001 


3 


Bearing, Roller 


100006-001 


4 


Drum 


200023 


5 


Sorinq 


200156 


6 


Shaft 


200037 


7 


Ring, Retaining Ext. 


100132-002 


8 


Washer, Shim 


200077-003 


9 


Bearing, Roller 


100006-002 


10 


Drum 


200419 


11 


Sleeve, Pin Retaining 


200423 


12 


Sleeve, Bearing 


200420 


13 


Pin 


200422 


14 


Spring 


200421 


15 


Shaft 


200418 


16 


Screw, Button Hd 2-56 x 3/16 


100039-903 


17 


Washer, Belleville 


100256 


18 


Sleeve, Bearing 


200752 


19 


Shaft 


200766 



Replacement of the file reel swing arm roller guide bearings 
requires that the guide be re-set as described in paragraph 1 
The bearings are changed by removing the locking screw and 
withdrawing the eccentric guide assembly from the shaft. 
(See Figure 50 -C.) 

1 2 . TAPE TRACKING ALIGNMENT 



Tape tracking is the mechanical adjustment of elements in the 
tape path which contribute to the static and d^oiamic skew of the 
tape over the read/write head. Also the proper alignment of the 
tape edges between the file and fixed reels consistent with 
proper tape handling (i.e. , without damaging the tape.) If re- 
tracking is found to be required, it is necessary to afterwards 
re-check the Read Stack Azimuth alignment per the procedure 
described in sections 16.7 or 17.4. 

Forward tape tracking is controlled by guiding elements between 
the file reel and the capstan. Reverse tape tracking is controlled 
by guiding elements between the fixed reel and the capstan (see 
Figure 51) . 

The following tracking procedure assumes that there is no gross 
misalignment of guiding elements which would cause tape edge 
damage. Initially all roller guides are set such that the inner 
guiding edge is ,837 inch from the transport component mounting 
surface. 

12.1 FORWARD TAPE TRACKING 

12.1.1 File Reel Swing Arm Roller Guide 

Basic mechanical alignment of this guide is simplified through 
the use of a special tool, WCP # T-OOOlO, the use of which 
is illustrated in Figure 52 . Alignment is as follows: 

1 . Remove the overlay (see subsection 8 for procedure) . 

2. Fasten the alignment tool to the head guides making 
sure the outer surface of the tool is against the fixed 
guide outer edges, with all shims removed from head guides 

3. Adjust the position of the swing arm at the supporting 
shaft (#8 screw) such that the roller guide trough mates 
with the alignment tool. 
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Figure 51. Tape Guide Diagram 
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Fig.. 52 File Reel Arm Guide Alignment 
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4. Adjust the tilt of the roller guide such that the 
width of the drum is parallel to the alignment 
tool. This is accomplished by slackening the 
roller guide locking screw 1/2 turn and rotating 
the eccentric guide by means of the hexagon. 
(See Figure 53.) For the purpose of this adjust- 
ment the drum should be presented to the alignment 
tool by pressing against the roller guide as this 
simulates the effect of tape tension on the arm. 

5 . Shims should be replaced as required under 
Paragraph 16.7 or 17.4. 

12.1.2 File Reel Fixed Roller Guide 

This guide must be aligned to the swing arm roller guide . This 
may be done visually by rotating the file reel counterclockwise 
against the servo, using old tape, under tape tension, until the 
file reel swing arm reaches a point where the tape disengages the 
file reel fixed roller guide (see Figure 54) . At this point any mis- 
alignment between the rollers is seen as a curling or scuffing of 
the tape edge against one of the file reel fixed guide flanges . 
This may be corrected by adjusting the file reel fixed guide, using 
the screw at the side of the guide support for this purpose. 

12.2 REVERSE TAPE TRACKING 

12.2,1 Reverse Tracking Roller Guide 

1 . Remove the reverse tracking roller guide by means 
of the screw at the side of the guide support. 

2 . Run the tape forward and observe the lateral position 
of the tape on the capstan. Now run in reverse and 
see that there is no "tape walk" . 

3. If this condition is observed, adjust the position of 
the fixed reel swing arm at its pivot (#8 screw) and 
align the adjacent fixed roller guide to the swing arm. 
roller guide. The procedure is the same as that for 
the file reel fixed guide. Capstan "tape walk" between 
forward and reverse should not be greater than .01 inch 
with the reverse tracking guide removed. 

4. Replace the reverse tracking guide and adjust the 
forward/reverse "tape walk" as close to zero as 
possible by means of this guide only. 

5. Now that all the alignments are complete, check the 
results by following the procedure in the next section. 
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Figure 53. Tilt Adjustment - File Reel Arm Guide 
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Figure 54. File Reel Fixed Guide Adjustment 
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12.3 CHECKING TAPE TRACKING 

This procedure provides an electrical check to verify that tape 
is tracking in the reverse direction within acceptable limits with 
respect to the forward direction. The procedure compares the 
time displacements of the analog signal peaks of the two outside 
channels while running tape forward with the time displacement of 
those peaks while running tape in reverse. If the transport is 
perfectly tracked, the time displacements in both directions will 
be the same but the ^^hase relationship between the two ueaks 
will be opposite. Since the accuracy of tape tracking is directly 
dependent upon mechanical alignments and mechanical tolerance 
build-ups, perfect tracking is usually not achieved; however, 
limits are established that will guarantee reliable operation in 
both directions . 

Equipment required includes an oscilloscope, a dual trace plug- 
in, and three lOX probes (see Table 4); also required is a scratch- 
pad tape having all ones recorded on the outside channels. 
Procedural steps are as follows: 

1. Scope controls: 

a) Mode — Chop, AC. 

b) Sensitivity — as required to get good resolution 

of the peak time displacement. 

c) Trigger — External (+), AC, trigger mode. 

d) Sweeptime — 5 sec/cm. 

2 . Place Channel 1 scope probe and trigger probe on the 

test point corresponding to the head edge track located rj\ / 

closest to the transport. This test point is 602 ig t — -"""^ 
nine-channel systems and 102 for seven-channel systems. 

3. Place Channel 2 probe on the test point corresponding 
to the channel farthest from the transport. This test 
point is 702 for nin e-channel systems and 902 for seven- 
channel systems. — , 

4. Load the scratch-pad tape and run tape in the forward 
direction under manual control. Record T, Usee). Run 
tape in the reverse direction and record T2 . (See Figure 55). 
Since the read head azimuth angle can be in either 
direction, the actual phase relation between the reference 
channel and the other outside channel may be opposite to 
that depicted in Figure 55. 
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13. 



The value of T2 should be related to Tj by the 
following equation: 



^2 =-T, + —A! sec 

■«• V 



J,Ot (^Ix^ 



where V represents the transport speed. If this 
condition is not met^ then either there is tape walk 
on the capstan, or the file reel swing arm guide is 
improperly set. Retrack the unit per the procedure 
described in subsection 12.1 and 12.2 




Figure 55. Checking Tape Tracking, Desired Waveform 
REGULATED POWER SUPPLY ADJUSTMENTS 

Thxee potentiometer adjustments are required to adjust the power 
supply regulators to the proper operating voltage levels. These 
potentiometers are located on the regulator subassembly module 
(See Figure B6) . A voltmeter having an accuracy of at least 2 per 
cent should be used to make the adjustments. Each adjustment 
should be made according to the following table: 



Adjust 

Voltage 

To: 


By 
Potentiometer 


Connect Meter 

Between 
Test Points 


+ 5 Volts 
+ 12 Volts 
-12 Volts 


R2 

R14 

R21 


TP1(+) & TP4(-) 
TP2(+) & TP4(-) 
TP3(-) & TP4(+) 
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Correct adjustment of the arm sense module position, cam position, 
and two potentiometers is necessary to ensure the correct operation 
of each servo swing arm. The adjustments must be made in the 
order in which they are specified below. (Either arm may be ad- 
justed first.) 

The power must be uiv ari 

control panel. before starting the adjustment procedure. No tape 

should be loaded on the machine. 

14.1 FIXED REEL ADJUSTMENTS 

1 . Mechanically position the swing arm in the center 
of its normal operating arc and verify that the center 
of the cam arc lines up with the photocell and lamp 
housing. If the cam is improperly positioned, re- 
position cam as specified in subsection 6. 

2 . Connect a voltmeter between test point 424 and 
ground on the transport board. (See Figure B23.) 

3 . Loosen the three screws that secure the arm sense 
module to the main frame and adjust the position of 
the module on the slotted holes until the voltmeter 
reads +0.2 volts. Tighten the three mounting screws 
locking the assembly in place. 

4. Adjust the fixed reel servo gain potentiometer R462 and 
the swing arm position potentiometer R465 as outlined 
in subsection 15.3. 

14.2 FILE REEL ADJUSTMENTS 

1. Perform Step 1 in 14.1 above. 

2. Connect a voltmeter between test point 425 and ground 
on the transport board. (See Figure B23 .) 

3. Perform Step 3 in 14.1 above. 

4. Adjust the file reel servo gain potentiometer R503 and 
the swing arm position potentiometer R508 as outlined 
in subsection 15.3. 
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15. TRANSPORT MODULE ADJUSTMENTS 

15.1 EOT/BOT PHOTOS ENS E ADJUSTMENT 

1. Connect a voltmeter between test point 201 
and ground. (Reference Figure B23 . ) 

2. Adjust potentiometer R215 so that the voltmeter 
reads O.OV ± 0.15V while tape is loaded on the 
transport but neither photosense tab is being sensed. 

15.2 CAPSTAN SERVO ADJUSTMENT 

Five adjustments are required to ensure correct operation 
of the capstan drive. The order in which these adjustments 
are given below must be carefully followed since there is 
interrelationship between some adjustments. Adjustments 
should be performed with tape loaded on the transport. 
Ramp adjustments require that the transport be under 
program control so that the tape repeatedly starts and 
stops. (See Figure B23 for potentiometer and test point 
locations. ) 

15.2.1 Offset 

1. Press RESET pushbutton. 

2. Connect a voltmeter between test point 408 and 
ground. 

3. Adjust potentiometer R438 for zero volts, ±100 mv. 

15.2.2 Forivard Motor Speed 

The strobe disc is mounted on the front of the capstan and 
has two patterns. The inner pattern is used for 60 Hz 
units and the outer pattern is used for 50 Hz units. 

1. For standard speed units (see VI-9.3) containing a 
strobe disc, while running the unit in the forward 
direction under manual control, adjust R415 until 
the strobe pattern appears stationary. 

2. For all other speed units, using an IBM skew tape, 
adjust the potentiometer for a pulse repetition 
period shown below. This will be observed at TP3 

(D/G module) or TP5 (S/G module). 



P = 1250 gg^ 

S 
where S is machine speed. 
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15.2.3 Reverse Motor Speed 

1. Repeat the procedure of step 1 while running in 
reverse using potentiometer R411. 

2. Duplicate the procedure of step 2 while running in 
reverse using potentiometer R411. 

15.2.4 Start/Stop Ramp Time 

The start/stop ramp times can be properly adjusted only 
after the forward- re verse speeds have been set up. Only 
the forward and reverse stop ramps will be adjusted since 
adjusting the stop ramp for one direction also adjusts the 
start ramp for the opposite direction. The ramps will be 
observed at the capstan tachometer output. 

Forward Stop Ramp Time: 

1. Initiate a start/stop forward motion program. 

2. Trigger oscilloscope sweep on external negative 
at the Motion test point 204 and observe tach 
signal of TP406. In order to maintain a clean 
tach signal, pick up scope probe ground on TP403. 
Use sufficient vertical sensitivity on scope to 
cleanly measure where the signal reaches the 
zero axis. 

3. Adjust potentiometer R423 so that the time for the 
tach signal to reach zero output is as follows: 

„ 340 . , , . 

T = milliseconds 



where T is the stop ramp in milliseconds and S is 
the operating speed of the transport in ips (see 
Figure 56). For example, a 25 ips transport would 
have a stop ramp time as follows: 

T = MO = 13.5 milliseconds 
25 
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Figure 56. Stop Ramp Time 

Reverse Stop Ramp Time: 

1 . Initiate a start/stop reverse motion program . 

2. Using the same procedure as outlined in step 2 of the 
Forward Stop Ramp Time paragraph above, adjust 
potentiometer R426 for the same stop ramp time estab- 
lished in step 3 of the procedure, 

REEL SERVO ADJUSTMENTS 

Two potentiometer adjustments are required in each reel servo to 
provide proper servo gain and swing arm operating position. These 
adjustments vary depending upon the transport operating speed 
and are specified below. 
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15.3.1 Gain 



1 . Mark off four inches of arc along the path traveled 
by the swing arm tip. 

2 . Connect an oscilloscope to the servo amplifier 
output test point 418 for file reel or test point 
410 for the fixed reel. (Reference Figure B23.) 



3. With tape loaded and holding tension, move the 
tip of the swing arm back and forth between the 
end points of the four-inch arc marked off in 
step 1. (This can be most easily accomplished 
by moving the reel back and forth by hand rather 
than the swing arm.) 

4. Adjust the gain potentiometer so that the four-inch 
arm movement in step 3 produces a total voltage 
change on the oscilloscope as specified below. 
Potentiometer R503 adjusts the file reel servo gain 
and R462 the fixed reel servo gain. 

a) For 45 ips machines adjust for a total 
voltage change of 6.0 volts. 

b) For 37.5 ips machines adjust for a total 
voltage change of 5 . volts . 

c) For 25 ips and slower machines adjust for 
a total voltage change of 3.5 volts. 



15.3.2 Swing Arm Position 



The swing arm position must be adjusted with tape loaded and 
the machine operating at the proper speed. Both file and fixed 
reel arm positions must be adjusted with m.inim.um. pack (less 
than 1/16-lnch of tape on reels). The file reel arm position is 
adjusted by potentiometer R508 while running forward and the 
fixed reel arm position is adjusted by R465 while running in 
reverse. The correct operating arm positions for each speed 
machine is as follows: 
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45 and 37.5 ips machines should have the swing 
arm adjusted so that the center of the outermost 
roller guide on the swing arm is 3/16 of an inch 
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above (measureu vtji acdiiy; tne top edge ot the 
fixed roller guide support bracket. 

25 ips and slower machines should have the swing 
arm position adjusted according to the table below. 
The distances given in the table are measured vertically 
from the center of the swing arm roller guide to the top 
edge of the fixed roller guide support bracket. 



Machine 
Speed 


Swing Arm Position Above 
Fixed Guide Bracket 


25 ips 
18.75 ips 
12.5 ips 
10 ips 


1/2 inch 

1.0 inch 

1-1/2 inches 

1-1/2 inches 
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16. DATA ELECTRONICS DUAL GAP SYSTEMS ADJUSTMENTS 

16.1 ADJUSTMENT SEQUENCE 

All alignments are made at the factory prior to shipment of equip- 
ment. Verify alignments if either subassembly has been replaced, 
or if data electronics or heads seem to malfunction. Before per- 
forming the adjustments, verify that the scope probes, plug-in 
unit, arid time base are calibrated. 

All potentiometer and test point locations are identified by a silk- 
screened designator adjacent to the component on the module. (See 
FigureB32for the physical board location of test points and adjustments.) 

WARNING: SYSTEM POWER MUST BE TURNED OFF 

BEFORE DISCONNECTING OR CONNECTING 
EITHER THE DATA ELECTRONICS MODULE 
OR THE HEAD ASSEMBLY. 
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Tape transport and power supply adjustments must be verified before 
performing the data electronics adjustments. Because of the inter- 
relationship among the circuits , the adjustments must be made in 
the followin'^ se'^uencer 

1 PT-»aco cr»Httc»r mn'ocr'on+ le>\/fs1 ;=tHin Qtm«ant 

2. Read amplifier gain adjustment 

3 . Crossfeed shield 

4. Read strobe delay adjustment 

5. Read stack azimuth measurement and correction 

6. Write stack deskew 

a) Read stack profile measurement 

b) Write deskew single-shot adjustment 

7. Verification — staircase measurement. 

16.2 PHASE SPLITTER QUIESCENT LEVEL 

The following prescribes the adjustment procedure for nine-channel 
tape transports. The levels at test points 202 and 302 need not be 
correct for seven-channel systems. 

1. Scope controls: 

a) Mode — Channel 1; DC. 

b) Sensitivity--n.05 V/cm. 

c) Trigger- -Internal, automatic stability. 

2. Connect Channel 1 probe to test point 102. 

3. Without running tape, adjust potentiometer R27 until 
+ 1.0 VDC is observed at test point 102. 
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4. Scan test points 202 to 902 to ensure that the quiescent 
point of all the phase splitters falls within +1.0 + 0.3 VDC 

5. If this condition cannot be attained, readjust R27 until the 
condition is satisfied - 



16.3 



READ AMPLIFIER GAIN 

The following prescribes the adjustment procedure for nine -channel 
tape transports. For seven-channel systems, set R21S and R318 fuj 
counterclockwise . 



12 V 
AT TPI02 



Scope controls: 

a) Mode — Channel 1; AC. 

b) Sensitivity — . 2 V/cm . 

c) Trigger- -Internal, automatic stability. 

Load Standard Level Output Tape on the transport and 
set the tape controller for a continuous write mode at 
a frequency corresponding to 800 cpi and ones written 
on all channels. 

Connect Channel 1 scope probe to test point 102 and run 
tape forward. Adjust RUB so that the analog signal has 
a 12 -volt peak to peak amplitude. (See Figure 57.) 

Repeat for all channels . See Table 6 for correct 
potentiometers and test points. 




Figure 57. Read Amplifier Gain Adjustment, Dual Gap Systems 
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Table 6. Data Electronics Adjustment Points - Dual Gap Systems 



" 

Channel 




Alignment 


Section 


— 1 


Connnents 


Read Ainp Gain 


Write Deskew 


Test Point 


Pot . No . 


Test Point 


Pot. No. 


P 


TP-102 


R-118 


TP-103 


R-lOk 







TP-202 


R-218 


TP-203 


R-20if 


Not used in 
7-Channel systems. 


1 


TP-302 


R-318 


TP-303 


R-304 


Not used in 
7-Channel systems. 


2 


TP-i|02 


R-iil8 


TP-i|03 


R-i+OU 




3 


TP-502 


R-518 


TP-503 


R-50U 




k 


TP-602 


R-618 


TP-603 


R-6oi+ 




5 


TP-702 


R-71B 


TP-703 


R-70i+ 




6 


TP-802 


R-B18 


TP-803 


R-80i^ 




7 


TP-902 


R-918 


TP-903 


R-90^ 





6.4 



CROSSFEED SHIELD 



This is a mechanical alignment on the head gate assembly necessary 
to minimize the write-to-read crossfeed signal. If the complete head 
assembly has been replaced, proceed starting with Step 1. If only 
the crossfeed shield has been replaced, or if only a check is being 
performed, skip Step 1. 

1 . Turn all write deskew single-shot potentiometers 
(RIO 4 to R904) so that all nine head drivers switch 
simultaneously. This can be observed by scoping 
test points 101 to 901. 

2. Place Channel 1 scope probe on test point 602 and 
Channel 2 scope probe on test point 702. If this is 

a seven-channel system, place Channel 1 scope probe 
on 102 and Channel 2 scope probe on 902. With scope 
plug-in mode on alternate , set both scope channel 
vertical gains to 0.01 V/cm. 

3 . Remove tape from capstan so that the tape will not 
move when a run command is given. This is to be 
done by threading the tape, such as to wrap the guide 
adjacent to the capstan, onto the fixed reel swing arm. 
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4. Set the tape controller unit for a continuous write 
mode, all ones on all channels. Run transport and 
observe crossfeed on the two edge channels. If the 
peak to peak amplitude of the crossfeed is less than 
the following, no adjustment is required. 



Null Voltage (MV - P- 


-P) Speed (IPS) 


750 


10 


600 


12.5 


500 


18.75 


400 


25 and above 



See Figure 59 for typical head gate wave forms. 

If the amplitude is greater than the voltage resulting 
from the table in item 4, loosen the two head gate 
screws and reposition the gate by moving it in the 
plane shown in Figure 58 until a null voltage is reached. 
The edge of the ferrite should be approximately opposite 
the Write gap. Be sure that the shield housing is resting 
on the head block at front and back. 



16.5 READ STROBE DELAY 

1. Scope controls: 



a) Mode — Channel 1, DC. 

b) Sensitivity — . 1 V/cm . 

c) Trigger — Internal (+) trigger mode. 

2. Connect Channel 1 scope probe to test point 3. 

3 . Verify that the transport is selected for high 
density operation and write all ones as des- 
cribed in paragraph 16.4, step 2. 

4. A positive pulse will be observed at test point 3. 
See Figure 60 . Adjust R49 for a pulse width of 
approximately one-half frame time. At 25 ips this 
should be 25 ^sec. A frame time is defined 
as 1 , where V is the transport velocity 

and D is the operating data density. 
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Figure 58. Head Gate Adjustment, Dual Gap Systems 
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Figure 59. Head Gate Adjustment Waveforms, Dual Gap Systems 
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I — 25USEC AT TP3-— i 
@ 25 IPS 



Figure 60. Read Strobe Delay Adjustment, Dual Gap Systems 



16.6 



READ STACK AZIMUTH MEASUREMENT AND CORRECTION 

This adjustment is required only when the read/write head assembly 
has been replaced. Its purpose is to ensure that the read stack is 
perpendicular to the tape path. This is a mechanical adjustment 
and is accomplished by shimming either (but only one) of the two 
guides mounted oh the head assembly base plate. The shims are 
mounted by removing the guide, inserting a shim on the guide shaft, 
and re-assembling the guide on the base plate. The shims are 0.0002 
inch thick and one shim will correct for 15 micro-inches of skew. 

1. Scope controls: 

a) Mode — Chop. 

b) Sensitivity — 0.2V/cm, DC, both channels. 

c) Trigger — External (+) AC trigger mode. 

d) Sweeptime — Sufficient resolution so that the 
positive -going edges of each trace can be 
accurately measured. 
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2. Place Channel 1 scope probe and trigger probe on the test 
point corresponding to the head edge track located closest 
to the transport. This test point is 603 for nine-channel 
systems and 103 for seven-channel systems. 

3 . Place Channel 2 probe on the test point corresponding to 

is 703 for nine-channel systems and 903 for seven-channel 
systems. •* 

4. Load a master skew alignment tape, making sure that the 
write enable ring is removed. Place the tape controller 
unit in a read mode and observe the time displacement 
between leading edges (see Figure 61). If the time dis- 
placement corresponds to a distance less than 25 micro- 
inches (1 /isec at 25 Ips) , no shimming is required: 

Distance ( Atinch) = Velocity (ips) X Time (/isec). 



If the time displacement corresponds to a distance greater 
than 25 micro -inche s , the guide on the file reel side of 
the head assembly must be shimmed. The number of shims 
can be calculated as follows, where N represents the 
number of shims: 



N = 



(Tape Speed) (Time) 
15 
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Figure 61. Head Stack Shimming, Dual Gap Systems 
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Number of 
uiiim s 


Time Displacement for Speed Indicated (^sec) 


12.5 ips 


25 ips 


37.5 ips 


45 ips 


1 


0.7 - 1.8 


0.4 - 0.9 


0,3 - 0,6 


0.2 - 0.5 


2 


1.9 - 3.0 


1.0 - 1.5 


0.7 - 1.0 


0.6 - 0.9 


3 


3.1 - 4.2 


1.6-2.1 


1.1 - 1.4 


1.0 - 1.2 


4 


4.3 - 5.4 


2.2 - 2.7 


1.5 - 1.8 


1.3 - 1.5 


5 


5.5 - 6.6 


2.8 - 3.3 


1.9 - 2.2 


1.6 - 1.8 


6 


6.7 - 7.8 


3,4 - 3.9 


2,3 = 2,6 


1.9 - 2.2 


7 


7.9 - 9.0 


4.0 - 4.5 


2.7 - 3.0 


2.3 - 2.5 


8 


9.1 -10.2 


4.6 - 5.1 


3.1 - 3.4 


2.6 - 2.8 



Shim Table for Standard Tape Speeds 



If the leading edge of the trace being triggered is 
seen but not that of the other channel, place the 
scope trigger probe on the opposite channel and 
observe the time displacement between pulse leading 
edges. In this case, the tape guide on the capstan 
side of the head assembly must be shimmed according 
to the instructions in step 4. 

After the guide is shimmed , verify that the time 
displacement between the outside channels corres- 
ponds to a distance less than 25 microinches. 

Measure and record the static data staircase using 
the master skew tape utilizing the method described 
in subsection 16.8. This data will later be used to 
compare with the results of that section. 



16.7 



WRITE STACK DESKEW 



The method used to ensure proper Write head deskewing is first to 
plot the read stack gap scatter in the forward direction, referencing 
each track to the leading track, and using an IBM Master Skew Tape 
Then the gap scatter plot is duplicated while writing all ones on 
a scratch-pad tape by adjusting the potentiometers of the Write 
Deskew single shots. 



16.7.1 



Read Head Stack Profile 



The method used to measure and record the gap scatter is first to 
locate the leading track and then to measure the time displacement 
of each of the other tracks with respect to this track. 
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16. 7. 1 . 1 How to Locate the Leading Track: 

The. leading track will be located by comparing all the tracks 
to each other in the method described below. The digital data 
compared, will be only that which corresponds to the negative 
peaks of the analog signals observed at TP102 - TP902. By 
taking this precaution, error due to the effect of the pulse pairing 
phenomenon is eliminated. 



3. 



a) Mode — Chop 

b) Sensitivity — 0.2V/cm, DC, both channels 

c) Trigger — External (+) AC mode connected to 

CHI Trigger out jack. 

Using the IBM Skew Tape, run the transport in the 
forward direction in the ON-LINE mode. 

Set Channel 1 scope probe on TP103 and the Channel 2 
probe on TP102. Set the scope sweeptime at 1 m sec/cm 
One of the patterns shown in Figure 62 will be observed 
on the screen: 



CH. 1 



CH. 2 





J 




-.^ 


u-H 



ABC 
Figure 62, Triggering Method 

4. If the display of Figure 62-A is observed, proceed to 
step 5, since this indicates that correct triggering of 
alternate bits generated by the negative analog signal 
peaks has been achieved. 

a) If the display of Figure 62-B is observed, 
triggering is on alternate bits but created 
by the wrong polarity analog signal peak. 
To correct the triggering, lift and re-apply 
Channel 1 probe to TP103. Normally, after 
one or two tries , triggering will switch to 
the correct polarity. 
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b) If the display of Figure 62-C is observed, 
triggering again is incorrect because it is 
occurring on every bit. To correct this 

r-nnHitirsn r'h;^nrrfa fr\ ;^ f^^cfor or c]/-iTjiTQ»- o^^^.j-;^ 

sweep speed. 

c) Once the display of Figure 62-A is obtained . 
do not change the sweep speed for the re- 
inainGer ot tne procedure . ii greater sweep 
speed resolution is required, use the Horizontal 
Magnifier. Correct triggering will be main- 
tained as long as the trigger probe is not moved 
to another point or if the tape does not change 
direction. 

5. Move Channel 2 probe to TP203. 

a) If it is observed that the positive going pulse of 
TP203 follows the trigger pulse, move Channel 2 
probe to TP303 since TP103 is the leading of the 
two tracks , and it is required to maintain the 
Channel 1 probe on the leading track. Repeat 
the process until the signal on Channel 2 is not 
observed. 

b) If the signal on TP203 is not observed on the 
screen, it is the leading track. Move Channel 1 
probe to TP203. Since the trigger probe has now 
changed location, verify that triggering is still 
correct, following the method described in step 4 
by observing TP102 with Channel 2. Move Channel 
2 to TP303. 

6. Repeat the process described in step 5 until all the tracks 
have been scanned , making sure correct triggering is 
maintained every time the Channel 1 probe is moved to 
the newly-found leading track. 

7. To verify that the leading track has truly been located, 
keep the Channel 1 probe fixed on that track and scan 
the remainder of the tracks with Channel 2 probe. The 
leading edge of the positive pulse will be observed at 
all of the test points , 
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16.7.1.2 Profile Plot: 

Keeping Channel 1 probe on the Read register test point 
corresponding to the leading track, use Channel 2 probe 
on TP103 through TP903. Record the time displacement 
between the leading edges of both pulses for each track, 
making sure that the proper triggering method is used. 

16.7.2 Write Single-Shot Deskew 

This adjustment is performed while the transport is loaded with a 
scratch tape for writing all ones on all tracks at 800 cpi. 

1. While running the transport continuously, display 
the reference track on Channel 1 and the test track 
using Channel 2 of the scope. Set the reference 
track potentiometer to approximately one-third turn 
from the counterclockwise position. Adjust the 
corresponding write deskew potentiometer so that 
the read profile of paragraph 16. 7.1.2 is duplicated, 
making sure that the proper triggering method is used. 

2. Repeat for all tracks. See Table 6 for correct test 
point and potentiometer. 

16.8 VERIFICATION— STAIRCASE MEASUREMENT 

A quick verification of all the foregoing adjustments can be made 
by checking the width of the data staircase when the transport is 

JL <^mixix^ XXX UiX'O x<kXX vr «jix \_t \^xx v^^/ bx>^xx . 

1. Scope controls: 

a) Mode — Channel 1, DC. 

b) Sensitivity--0 . 1 V/cm. 

c) Trigger — External {+) AC, Trigger mode. 

2. Connect scope trigger probe to test point 3^ and 
Channel 1 probe to test point ^. 
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While writing continuous ones, the waveform 
should resemble that shown in Figure 63. Time T 
should approximate the results of subsection 16.6 , 
step 7 and should not exceed: 



100 



/iSec (T < 4 /isec at 25 ips) 



Tape Speed 
Time T shall not include the effects of dynamic skew 



If this condition is not met, repeat the procedures 
specified in paragraphs 16.6 through 16.7, 
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DYNAMIC SKEW EFFECTS 
( EXAGGERATED FOR !LLUSTRAT'.0^4 } 



Figure 63. Staircase. Waveform, Dual Gap Systems 
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17. DATA ELECTRONICS SINGLE GAP SYSTEMS ADJUSTMENTS 

17.1 ADJUSTMENT SEQUENCE 

All alignments are made at the factory prior to shipment of equipment. 
Verify alignments if either subassembly has been replaced, or if data 
electronics or heads seem to malfunction. Before performing the 
adjustments, verify that the scope probes, plug-in unit, and time 
base are calibrated. 

All potentiometer and test point locations are identified on the module 
by a silk-screened designator adjacent to the component. See 
Figure B28for the location of test points and adjustments on the 
module. 
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WARNING: SYSTEM POWER MUST BE TURNED OFF 

BEFORE DISCONNECTING OR CONNECTING 
EITHER THE DATA ELECTRONICS MODULE 
OR THE HEAD ASSEMBLY. 

Tape transport and power supply adjustments must be verified before 

r\ c»r-f /^r-m in rr 4-l-io H^t;:* ol or'-hroni r-c AH-iiic+mon+c Rfsr-^nco r»f fl-io in+or— 

relationship among the circuits, the adjustments must be made in 
the following sequence: 

1. Read amplifier gain adjustment 

2. Read strobe delay adjustment 

3. Read stack azimuth measurement and correction 

4. Verification — staircase measurement. 

17.2 READ AMPLIFIER GAIN 

The following prescribes the adjustment procedure for nine-channel 
tape transports. For seven-channel systems, Set R211 and R311 
fully counterclockwise. 

1. Scope controls: 

a) Mode — Channel 1; AC 

b) Sensitivity— . 2 V/cm . 

c) Trigger- -internal, automatic stability. 

NOTE: BE CAREFUL TO USE A STANDARD LEVEL 
OUTPUT TAPE FOR THE READ AMPLIFIER GAIN 
ADJUSTMENT. 

2. Load standard level output tape on the transport and 
set the tape controller for a continuous write mode at 
a frequency corresponding to 800 cpi and ones written 
on all channels. 

3. Rewind and then run forward in a Read mode. 

4. Connect Channel 1 scope probe to test point 103 and 
run tape forward. Adjust Rill so that the analog signal 
has a 12-volt peak to peak amplitude. (See Figure 64.) 

5. Repeat for all channels. See Table 7 for correct 
potentiometers and test points. 
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Figure 64. Read Amplifier Gain Adjustment, Single Gap System 



Table 7. Data Electronics Adjustment Points - Single Gap System 





Alignment Section 






Read Amp Gain 




Channel 


Test Point 


Pot. No. 


Comments 


P 


TP-103 


R-111 




O 


TP-203 


R-211 


Not used in 

7 -channel systems 


1 


TP-303 


R-Sll 


Not used in 
7-channel systems 


2 


TP-403 


R-411 




3 


TP-503 


R-511 




4 


TP-603 


R-611 




5 


TP-703 


R-711 




6 


TP-803 


R-811 




7 


TP-903 


R-911 
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17.3 



READ STROBE DELAY 



Scope controls: 
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c) Trigger- -Internal (+) trigger mode . 

Connect Channel 1 scope probe to test point 5 . 

Verify that the transport is selected for high 
density operation and read all ones. 

A positive pulse will be observed at test point 5. 
(See Figure 65.) Adjust R28 for a pulse width of 
approximately one-half frame time. At 25 ips this 
should be 25 ^sec, at 37.5 ips, 17 /isec, and at 
45 ips, 14 /isec. A frame time is defined as 1 

v^ere V is the transport velocity and D 
is the operating data density 
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Figure 65. Read Strobe Delay Adjustment, Single Gap Systems 



VI - 50 



17.4 HEAD STACK AZIMUTH MEASUREMENT AND CORRECTION 

This adjustment is required only when the read/write head assembly 
has been replaced. Its purpose is to ensure that the stack is per- 
pendicular to the tape path. This is a mechanical adjustment and 
is accomplished by shim.ming either (but only one) of the two guides 
mounted on the head assembly base plate. The shims are mounted 
by removing the guide, inserting a shim on the guide shaft, and re- 
assembling the guide on the base plate. The shims are 0.0002 inch 
thick and one shim will correct for 15 microinches of skew. 

1. Scope controls: 

a) Mode — Chop. 

b) Sensitivity — 0.2V/cm, DC, both channels . 

c) Trigger- -External (+) AC trigger mode. 

d) Sweeptime — Sufficient resolution so that 
the positive-going edges of each trace can 
be accurately measured. 

2 . Place Channel 1 scope probe and trigger probe on the 
test point corresponding to the head edge track located 
closest to the transport. This test point is 605 for 
nine-channel systems and 105 for seven-channel systems 

3 s Place Channel 2 i^robe on the test point corresponding to 
the channel farthest from the transport. This test point 
is 705 for nine-channel systems and 905 for seven- 
channel systems. 

4. Load a master skew alignment tape> making sure that the 
write enable ring is removed. Place the tape controller 
unit in a read mode and observe the time displacement 
between leading edges, (See Figure 66.) If the time 
displacement corresponds to a distance less than 25 
microinches, no shimming is required. 

Distance ( ^inch) = Velocity (ips) X Time (/isec.) 
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Figure 66. Head Stack Shimming, Single Gap System 
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If the time displacement corresponds to a distance greater 
than 25 microinches , the guide on the file reel side of 
the head assembly must be shimmed. The number of shims 
can be calculated as follows, where N represents the 
number of shims: 



N = 



(Tape Speed) (Time) 
15 



Number of 
Shims 


Time Displacement for Speed Indicated (Msec) 


12.5 ips 


25 ips 


37.5 ips 


45 ips 


1 


0.7 - 1.8 


0.4 - 0.9 


0.3 - 0.6 


0.2 - 0.5 


2 


1.9 - 3.0 


1.0 - 1.5 


0.7 - 1.0 


0.6 - 0.9 


3 


3.1 - 4.2 


1.6-2.1 


1.1 - 1.4 


1.0 - 1.2 


4 


4.3 - 5.4 


2.2 - 2.7 


1.5 - 1.8 


1.3 - 1.5 


5 


5.5 - 6.6 


2.8 - 3.3 


1.9 - 2.2 


1.6 - 1.8 


6 


6.7 - 7.8 


3.4 - 3.9 


2.3 - 2.6 


1.9 - 2.2 


7 


7.9 - 9.0 


4.0 - 4.5 


2.7 - 3.0 


2.3 - 2.5 


8 


9.1 -10.2 


4.6 - 5.1 


3,1 - 3.4 


2.6 - 2.8 



If the leading edge of the trace being triggered is seen 
but not that of the other channel, place the scope trigger 



nrobe on the o'^'^osite channel and observe th( 



til 



placement between pulse leading edges. In this case, 
the tape guide on the capstan side of the head assembly- 
must be shimmed according to the instructions in step 4. 

After the guide is shimmed, verify that the time dis- 
placement between the outside channels corresponds 
to a distance less than 25 microinches. 



17.5 



VERIFICATION— STAIRCASE MEASUREMENT 



A quick verification of all the foregoing adjustments can be made by 
checking the width of the data staircase when the transport is running 
in the forward direction. 

1. Scope controls: 

a) Mode — Channel 1, DC. 

b) Sensitivity — . 1 V/cm . 

c) Trigger — External (+) AC, trigger mode. 
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Connect scope trigger probe to test point 5 and 
Channel 1 probe to test point 6. 

While reading continuous ones that have just been 
recorded, the waveform should resemble that shown 
in Figure 67, Time T should not exceed: 



100 



Tape Speed 



/I sec. (T<4 Atsec at 25 ips) 



Time T shall not include the effects of dynamic skew. 

If this condition is not met, repeat the procedures 
specified in paragraph 17.4. 
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DYNAMIC SKEW EFFECTS 



(EXAGGERATED FOR i LLUSTRATION ) 



Figure 67, Staircase Waveform, Single Gap Systems 
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18.0 TROUBLESHOOTING 



The following System Troubleshooting Chart provides a means 
of isolating faults by citing symptoms, providing probable 
causes and remedies and referencing descriptive sections with- 
in the text. This chart in general must be used in conjunction 
with applicable schematics, assembly drawings and wiring 
diagrams. Refer to the system photographs in Figure 68 and 
Figure 69 to help locate the various subassemblies. 
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TROUBLEShwOTING GUIDE 



Symptom 


Probable Cause Remedy 


Reference 


Power Indicator light does 


SI power switch in OFF 


Switch SI to ON position 


Section 1 , Figure 2 


not work when switch is 


position. 


located by AC cord input. 




pressed on front panel. 










+5 volts missing. 


Check +5 volts at TPl on 


Section 6 , 






regulator circuit board which 


Paragraph 13 






is mounted on the power supply. 






CBl Thermo breaker open. 


Push in thermo breaker button 
located by AC cord input. 


Section 1 , Figure 2 




Power Indicator Lamp burnt 


Check the two outside terminals 


Section VI „ 




out. 


for lamp continuity. You can pull 
the switch out from the front. 


Paragraph 5 




No AC voltage to transport. 


Check outlet with voltmeter for 
the proper AC voltage . 




When the LOAD button 


Electro -mechanical retract 


SI 6 micro switch open on cam 


B13 


is pressed swing arms 


assembly not working. 


retract assembly. 




do not move . 










+13V unregulated is 


Check J19 Pin 2 for +13V. 


B3 




missing. 








PI 9 connector not seated. 


Check connection. 






Kl relay coil open. 


Pull out relay and measure for 


Sec. VI 






continuity between pins 1 and 4 . 


Figure 49 



TROUBLESHOOTING GUIDE 



Symptom 


Probable Cause 


Remedy 


Reference 


When the LOAD button 


Tape threaded incorrectly. 


Check threading diagram . 


Sec. II . , Fig. 


5 


is pressed the swing arms 










travel to their upper 


Electro-mechanical retract 


S14 micro sv/itch not closing 


B13 




limits and retract to the 


assembly not working. 


during a load cycle. 






load position. 












Kl power relay not picking . 


Check J19 Pin 2 for +13V. 


B3 






+13 volt missing. 


Check TP 420. 


Sec. VI 






-13 volt missing. 


Check TP 421. 


Para. 1.1 




When the LOAD button is 


Tape not threaded correctly. 


Check threading diagram . 


Sec. II. , Fig. 


5 


pressed tape tensions and 










moves forward at a fast 


Fixed reel amplifier 


Remove tape, press load button 


Sec. VI. 




speed. 


defective . 


when swing arms reach their upper 
limit, turn power OFF & ON. Now 
the swing arms can be cycled by 
hand and the voltages can be 
checked. 


Para. 15.3. 




When the LOAD button is 


Tape not threaded correctly. 


Check threading diagram . 


Sec. II. , Fig. 


5 


pressed tape tensions and 










travels at a fast reverse 


File reel amplifier 


Remove tape, press load button 


Sec. VI. 




speed. 


defective . 


when swing arms reach their upper 
limit, turn power OFF & ON. Now 
the swing anns can be cycled by 
hand and the plus and minus 
voltages at TP425 and TP418 can 


Para. 15.3. 








be measured. 









TROUBLESHOOTING GUIDE 




Symptom 


Probable Cause 


Remedy 


Reference 


When the LOAD pushbutton 


No forward motion (forward 


Check TP402 for +5 volts. 


B23 5c B24 


is pressed, tape tensions, 


lamp not lit.) 






but tape does not move 








forward . 


Ramp generator circuit not 
working . 


Check TP404 for voltage output. 


B23 6c B24 




Capstan amplifier not 


Check TP408 for voltage output. 


B23 &B24 




working . 






When the LOAD pushbutton 


BOT tab dirty or tarnished. 


Clean with IBM cleaner. 




is pressed, tape tensions 








and the tape moves for- 


Photosense lamp burnt out. 


Remove head cover and check. 




ward but does not stop at 








the BOT marker. 


Photosense assembly not 


With tape loaded and not at BOT 


Sec. VI. 




adjusted correctly. 


TP 201 should be zero volts. 


Para. 15.1. 


Swing arms continually 


Microswitch on cam re- 


Remove overlay and check S15 


B13 


cycle up and down after 


tract not opening. 


microswitch by pressing LOAD 




unloading the tape. 




button and visually watching for 
make and break action. 






Defective microswitch. 


Test microswitch with power OFF 


B13 






using an ohmmeter. 





TROUBLESHOOTING GUIDE 



Symptom 


Probable Cause 


Remedy 


Reference 


Tape does not respond to a 
forward or reverse com- 
mand in an ON LINE 
condition . 


No ready status from trans- 
port. 


Check ready status J16 Pin T 
for zero volts (low TRUE inter- 
face. ) 


B22 <S: B23 




Interface cable fault. 


Check at controller cable and 

for Ready Status zero volt level 
input . 


B22 & B23 




No forward input command. 


Check forward level J16 Pin C for 
zero volts input. 


B22 & B23 




No select command 


Check J16 Pin J for zero volts 
input. Check H and J jumper for 
+5 volts. 


B22 <Sc B23 


Write command given 
but no data being 
recorded . 


File protect logic not 
working . 


Remove tape. Turn Power OFF. Turn 
power ON and push in solenoid 
plunger; it should stay in. Press 
the LOAD button. The plunger 
should now come out. 


B12 
Fig. 23. 




No write power. 

No write enable command. 


Check TP6 for +12V. (Dual Gap) 
Check TP3 for +5V. (Single Gap) 
Check TP207 for +5 volts. 


B31 <ScB32 
B27 & B28 
B22 & B23 




Missing write clock. 


Check Jl Pin A for negative going 
clock. 


B2 7 6cB28 (S/G) 
B316c B3 2 (D/G) 




Heads not plugged in 


Check J2 connector - 


B27 & B28 (S/G) 




correctly. 




B3.1 & B32 (S/G) 



TROUBLESE OTING GUIDE 



CD 
O 



Symptom 


Probable Cause 


: Remedy 


Reference 


Written data is not 
correct. 


Failure of one Write circuit. 


Write all one's and check 
TPlOl through TP901 for 
Write signals. 


B31 &B3 2 (D/G) 
B2 7 &B28 (S/G) 




Intermittent Write power, 
motion, or wTite reset. 


Monitor Write TP6, (D/G) or 
TP3 (S/G) motion TP204, Write 
reset Jl Pin C. Look for level 
changes. 


B31 &B3 2 (D/G) 
B2 7&B28 (S/G) 


Correct written data 
cannot be read. 


One of the read channels 
is dead. 


On dual gap units real all one.'s 
and check TP102 through TP902 
for proper analog waveforms. 
Check TP103 through TP903 for 
proper digital waveforms. 


B31 &B3 2 (D/G) 






On single gap units , read all 
one's and check TP103 through 
TP903 for proper analog wave- 
forms. Check TP105 through 
TP905 for proper digital wave- 
forms. 


B2 7 <S:B28 (S/G) 




Tape tracking is not 
adjusted correctly. 


Check staircase. 


Sec. VI. Par. 16.8 
(Dual Gap) 
Sec. VI. Par. 17.5 
(Single Gap) 



TROUBLESHOOTING CHART 



I 



Symptom 


Probable Cause 


Remedy 


Reference 


Correct written data 


Read amplifier gains are 


Check read amplifier gains . 


Sec. VI. Par. 16.3 


cannot be read, cont'd. 


incorrectly adjusted. 




(Dual Gap) 

Sec. VI. Par. 17.2 

(Single Gap) 




Read Strobe Delay 


Check read strobe delay 


Sec. VI. Par. 16.5 




adjustment not correct. 


adjustment. 


(Dual Gap) 

Sec. VI. Par. 17.3 

(Single Gap) 




Head & guides need 


Clean head & guides. 






cleaning. 








Head cable not plugged in. 


Plug in head cable. 


B28 & B32 




Tape cleaner needs 


Empty head cleaner. 


Sec. VI. Par. 7.2. 
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Figure 68. MOD 10 Tape System - Rear View 
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Appendix A 
Recommended Spare Parts List 



For resistors, capacitors, small hardware and other items not 
included in the following list, any equivalent in type, value, 
size, tolerance, and quality may be substituted. 
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RECOMMENDED SPARE PARTS LIST 



WANG MOD 10 TAPE SYSTEM 



(DUAL- 


AND SINGLE-GAP, 


25 IPS) 




Description 




Wangco 
Number 


Qty. 


Commercial 
Equivalent 


SUBASSEMBLIES 










Head Plate Assembly, 9 Oh. , D/G 




200043-001 






Head Plate Assembly, 9 Oh. , S/G 




200227-001 






Head Plate Assembly, 7 Ch. , D/G 




200115-001 






Head Plate Assembly, 7 Ch. , S/G 




200226-001 






Photosense Assembly 




200057 






Reel Motor Assembly 




200063 






Retract Motor Assembly 




200119 






Capstan Motor/Tach. Assembly 




200547 






Write Enable Switch Assembly 




200378 






Arm Sense PWB Assembly 




200475 






Lamp Holder Assembly 




200794 






Regulator, PWB Assembly 




200495 






Assembly, Regulator Cable 




200858 






Transport Electronics, PWB., Assy. 


D/G 


200488-004 






Transport Electronics, PWB. , Assy. 


S/G 


200488-016 






Data Electronics, PWB., Assy. D/G 




200521-004 






Data Electronics, PWB., Assy. S/G 




200347-002 






Self Aligning Guide Assembly 




200425 






Deck Mounting Guide Assembly 




200036 






File Reel Roller Guide Assembly 




200810 






Deck Mounting Guide Assembly 




200217 






FAB. PARTS & PROC. SPECS. 










Arm , Door Stop 




200031 






Bracket, Door Stop 




200032-001 






Bracket, Door Stop 




200032-002 






Capstan 




200039 







A - 2 



Description 



Wangco 
Number 



Oty. 



Commercial 
Equivalent 



Door Front 
Transformer, Power 
Cam, Arm Sense 
Cap, Head Tape Guide 
Washer, Head Tape Guide 
Shim, Head Tape Guide 
Spring, Head Tape Guide 
Brush, Reel Motor 
Drum, Head Tape Guide 
Brush, Capstan Motor 

ELECTRO-MECHANICAL COMPONENTS 



200030 


1 




200011 


1 




200021 


1 




200045 


1 




2 000 46 


n 




200203 


24 


^OP ~ 5o':>jr 


200047 


2 


^^;2--<VC7P 


100190 


2 




200096 


1 




100186 


2 





Capacitor 

Capacitor 

Circuit Breaker 

Fuse, 4 amp 

Fuse, 5 amp 

Fuse, 10 amp 

Indicator, File Protect 

Relay, Power Supply 
Relay, Arm Retract 
Switch , Snap Action 
Switch & Indicator, Forward 
Switch & Indicator, Load 



100020-008 

100020-014 

100014 

100028-023 

100028-024 

100028-027 

100105-002 

100030 

100215 

100012 

100104-001 

100104-002 

A - 3 



Sangamo 500-1943-01 
Sangamo 500-1949-01 
Wood Electric, 375-205-101 
Littlefuse, 311004 
Littlefuse, 311005 
Littlefuse, 311010 



Micro 15MI-T/J55 Actuator 



DescrJMtiuu 



Wangco 
Number 



Oty, 



Commercial 
Equivalent 



Switch & Indicator, On-Line 
Switch & Indicator, Reverse 
Switch & Indicator, Power 



Switch & Indicator, Density 



Switch, Rewind 



Switch, Reset 



100104-003 


1 


100104-004 


1 


100179-001 


1 


100179-005 


1 

1 


100130-001 


1 


100130-002 


1 



ELECTRONIC COMPONENTS 
IC Hex Inverter 
IC Quad. 2 Input NAND 
IC Quad , 2 Input NAND 
:C 10 Input NAND 
IC Dual Flip-Flop 
IC Operational Amplifier 
IC Monostable 
IC Dual Flip-Flop 
IC Triple Input NAND 
IC Voltage Regulator 
IC Operational Amplifier 
IC Operational Amplifier 
Transistor, NPN 
Transistor, PNP 
^ansistor. Dual NPN 



100084 


2 


Motorola MC-836P 


100085 


2 


TI SN15846N 


100086 




TI. SN15858N 


100087 




Motorola MC-1804P 


100088 




TI SN158093N 


100089 




Fairchild, U6A7739393 


100090 




Fairchild, U6A960159X 


100095 




Motorola MC-852P 


100107 




Motorola MC-862P 


100108 




Fairchild, U6A7723393 


100109 




Fairchild, U6A7741393 


100167 


2 


Motorola, MC-1437L 


100080 


6 


2N4123 


100081 


2 


2N4125 


100082 


2 


TD 101 , Sprague 
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Description 



Wangco 
NumbGr 



^t^ 



Commercial 
Equivalent 



Transistor, PNP 
Transistor, NPN 
Transistor, PNP 
Transistor NPN 
Transistor, PNP 
Transistor, NPN 
Transistor, PNP 
Transistor, NPN 
Semiconductor, SCR 
Diode , Rectifier Bridge 
Diode, Signal 
Diode, Zener 
Diode, Rectifier 
Diode, Zener 
Diode, Power 

Resistor, Variable, 50 ohm 
Resistor, Variable, 20 K 
Resistor, Variable, 5K 
Resistor, Variable, 500 ohm 
Resistor, Variable, IK 
Resistor, Variable, 5K 
Resistor, Variable, 10 K 
Resistor, Variable, 20K 



100083 : 


I Motorola, MPS-U51 


100112 : 


I TI P29 


100113 ] 


L TI P30 


100125 ] 


2N2218 


100158 ] 


L 2N3053 


100159 ] 


[ 2N3055 


100160 ] 


L 2N4037 


100173 ] 


L 2N3771 


100162 ] 


I RCA 40654 


100018 ] 


L Motorola MDA 962-1 


100091 f 


) 1N914 


100118 3 


L 1N752 


100127 ] 


[ 1N4003 


100161 ] 


I 1N4736A 


100174 ] 


L 1N3208 


100069-500 ] 


I CLPA 50 


100069-203 : 


I CLPA 20K 


100069-502 : 


I CLPA 5K 


100163-501 ] 


L Dale P/N 2487 


100163-102 ] 


[ Dale P/N 2487 


100163-502 ] 


L Dale P/N 2487 


100163-103 ] 


L Dale P/N 2487 


100163-203 ] 


L Dale P/N 2487 
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SPARES REQUIRED FOR SPEEDS OTHER THAN 25 IPS 



Description 



Wangco 
Number 



Wty, 



Commercial 
Equivalent 



b/G Data Electronics fWb. > Assy» 

12.5 ips 
37.5 ips 
45 ips 

D/B Data Electronics PWB. , Assy. 

10-13 ips 
13-17 ips 
17-23 ips 
30-40 ips 
40-45 ips 

S/G Transport Electronics, PWB. Assy. 

10 ips 
12.5 ips 
18.75 ips 
37.5 ips 
45 ips 

D/G Transport Electronics, PWB. Assy. 

10 ips 
12.5 ips 
18.75 ips 
37.5 ips 
45 ips 

Transformer, Power Supply 

37.5 - 45 ips 



200347-001 1 
200347-003 1 
200347-004 1 



200521-001 
200521-002 
200521r003 
200521-005 
200521-006 



200488-013 
200488-014 
200488-015 
200488-017 
200488-024 



200488- 


-001 


1 


200488- 


-002 


1 


200488- 


-003 


1 


200488- 


-005 




200488- 


-006 


1 



200487 
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Appendix B 



Schematic Drawings 



B-1 



APPENIDX B 
List of Drawings 

B-1 Material List, Power Supply 115V, 60Hz 

B-2 Schematic, Power Supply 115V, 60Hz 

B-3 Assembly, Power Supply 115V, 60Hz 

B-4 

B-5 Assembly, Power Supply Regulators 

B-6 Schematic, Power Supply Regulators 

B— 7 Component Zonirig Chart 

Power Supply Regulators 

B-7 Assembly, Regulator Input Cable 

B-9 Assembly, Cable O. C. P. 

B-10 Assembly, Photsense , PWB 

B-lOa Assembly^ Photosense 

B-11 Assembly, Arm Sense 

B-12 Assembly, Write/Enable Switch 

B-13 Assembly, Retract Motor 

B-14 Schematic, Retract Motor 

B-15 Assembly, Retract Motor 

Brake Option 

B-16 Schematic, Retract Motor 

Brake Option 

B-17 Assembly, Brake Logic 

B-18 Schematic, Brake Logic 

B-19 Assembly, Data Control Cable 

B-20 Assembly, Micro Switch Harness 

B-21 Material List, Transport Electronics, PWB 

B-22 Schematic, Transport Control Logics, PWB 

B-23 Assembly, Transport Electronics, PWB 

B-24 Schematic Servo Amplifiers 

B-2 5 Component Zoning Chart 

Transport Electronics, PWB 

B-26 Material List, Data Electronics, Single Gap, PWB 

B-2 7 Schematic, Data Electronics, Single Gap PWB 

B-28 Assembly, Data Electronics, Single Gap, PWB 
B-2 9 

B-30 Material List, Data Electronics, Dual Gap, PWB 

B-31 Schematic, Data Electronics, Dual Gap PWB 

B-32 Assembly, Data Electronics, Dual Gap PWB 
B-33 

B-34 Wiring Diagram Magnetic Tape Transport, Single Gap 

B-3 5 Wiring Diagram Magnetic Tape Transport, Dual Gap 
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h 


Ne.lOa 


52^ 










53 


Washer, Int. Tooth Lock. 


100059-200 


h 


Mo.U. i 


5k 


Washer, lOt. To8th LoSk. 


100059-300 


22 


No.6. { 


^? 


Washer, Int. TooUi Lock. 


100059-500 


u 


No.lO. 


56 










57 


Nttt, Hex. 


1000U3-200 


k 


No.lt* 


58 


Nat, Hex. 


1O00U3-30O 


8 


No.6. 


59 


Hut, Hex. 


IOOOI43-50O 


U 


No.10. 


60 










61 


Ase7. Power Suk>1j. 


200li98 * 


Ref. i 


Drawing onljr. 


62 


1 




63 


List, Wire. 


2005li; 1 


Ref. 




6U 


.. ,-J 









MATERIAL LIST 



Ml' 



DRAWING NO. 



<CUM7<LJt 



R€V. 



ASST. 115t. 6GH«. 
'*?*?!''*c vrtjnt 9TTPPT.V. 9< <««. 



TT 



MUOCL NO. 



^d 



DA It ->--» ^^ 






ITEM 
NO. 



66 



67 



68 



69 



70 



71 



72 



73 



74 



DRAWING TITLE 



C-:rJLr. 



Pin, 



Female. 



Pin, 



Female. 



Pin, 



Kale. 



Pin, 



Male. 



DWG. NO. 



■ iW»0^_AA^ 



. luJyt:l*^i J-\ 



100021-005 



100021-006 



100021-007 



Wire, Insulated. 



Strap , cable 



Strap, Cable 



'terminal. QtticV Piscomigct 



100021-010 



100053-018 



lOM 71-001 



100171-002 



ioon^-002 



NO. REQ. 



If 



VR 



REMARKS ON CKT. DESIG. 




B-2 



Schematic, Power Supply 115V, 60Hz 







•:^^smM, 



^2 






\w 






"EBS" 



'// 



2CPc:?-^9><:P 



IwtT / <yr--"T 




B-3 Assembly, Power Supply 115V, 60Hz 




B-5 



Assembly, Power Supply Regulators 




B-6 



Schematic, Power SupdIv Reaulators 



ASST. POWER SUPPM I, REGULATORS. P/N 200U95 





REF 
DES 


COMPONENT 
TYPE 


WCP 
PART NO. 


ZON 


E 


REF 
EES 


COMPONENT 
TYPE 


WCP 
PART NO. 


ZONE 




SCHEM 


ASSI 


SCHEM 


ASSI 




Ul 


I.e. Voltage R. 


100108 


B-3 


D.3 


Rl 


Resistor. 


100156-751 


B-3 


C-3 




U2 


I.e. Voltage R. 


100108 


B-2 


B-3 


R2 


" Var. 


100163-501 


B-3 


D-3 




U3 


I.e. Volt age R. 


100108 


B-1 


B-3 


R3 


It 
It 


100156-222 
100156-101 


B-3 
B-3 


D-3 
C-3 




01 


Transistor. 


100113 


C-3 


D-2 


R5 


H. 


100156-560 


C-3 


C-3 




Q2 


II 


100159 


C-3 


D-2 


R6 


n 


100156-222 


C-3 


C-3 




03 


II 


100113 


C-2 


C-2 


R7 


It 


ioom-Bi5 


C-3 


D-3 




Oil 


II 


100159 


C-2 


B-2 


R8 


It 


100156-102 


D-3 


C-3 




05 


II 


100081 


C-1 


A-3 


R9 


It 


100156-101 


B-2 


B-3 




06 


II 


100113 


C-1 


A-2 


RIO 


It 


100156-560 


C-2 


B-3 




07 


Transistor. 


100159 


C-1 


A-2 


Rll 
R12 


II 
II 


100111-GR2 
100156-152 


C-2 
B-2 


0-3 

B-3 




CRl 


Diode, Signal 


100091 


D-3 


D-3 


R13 


II 


100156-202 


C-2 


B-3 




CR2 


Diode, Rect. 


100127 


C-1 


A-3 


RlU 
R15 


" Var. 
II 


100163-102 
iOOl56-302 


0-2 
C-2 


c-3 
B-3 




VRl 


DLode, Zener 


100161 


D-3 


C-3 


R16 


It 


100156-222 


C-2 


B-3 




VR2 


Diode, Zener 


100118 


B-1 


B-3 


R17 
R18 


u 
It: 


100156-332 
100156-302 


B-1 
B-1 


A-3 
A-3 




SCRl 


S .G.R. 


100162 


D-3 


D-3 


R19 
R20 


It 
III 


100111-151 
100156-331 


C-1 
C-1 


A-3 
A-3 




CI 


Capacitor. 


100072 


A-3 


C-3 


R21 


" Var. 


100163-501 


B-1 


A-3 




02 


It 


100073-102 


B-3 


D-3 


R22 


It 


100156-560 


C-1 


A-3 




G3 


II 


100078-103 


C-3 


C-3 


R23 


III 


100156-222 


B-1 


A-3 




ch 


II 


100135-U76 


C-3 


D-3 


R2U 


II 


100156-302 


B-1 


A-3 




C5 


II 


100136-155 


D-3 


C-3 


R25 


It 


100156-0R2 


G-1 


B-3 




06 


II 


100136-155 


A-2 


B-3 














07 


It 


100078-103 


C-2 


B-3 














C8 


III 


100073-102 


B-2 


C-3 














C9 


II 


100135-U76 


C-2 


C-3 














CIO 


» 


100136-155 


A-1 


A-3 














Cll 


It 


100135-ii76 


A-1 


B-3 














C12 


It 


100073-102 


B-1 


A-3 













B-7 Component Zoning Chart 

Power Supply Regulators 




P26 



GROUND 

+ 5V. REG. 

- 12V. REG. 

+ 12V. REG. 



GROUND 

■♦-I2V. REG. 

+ 5 V.REG. 








<3 

<5 



P9 



<2 
>3 



2J MARK REK DESIGNATIONS .12 HIGH CHARACTERS 

PER WCP SPEC. 100013. 
I, IDENTIFY PER WCP SPEC 100037, TAG. 



\M 



Pioductt 



MATERIAL LIST 



ML 



OKAWINO NO. 



200658 



"mis'' A3SI.'g^m01t OUTPUT CABLE. „ooiL ho. j£. 



0AitlQ/liJ!2X tHiiTjL OP. 



ONAWING TITLE 



Connector, Hal*. 



Conn«cter, N«l«. 



Canncctor, Male. 



Pin, Femlt. 



Pin, n»i«. 



Vlrt, Insulated. 



100010-003 



100010-OOS 



100021-006 



100021-007 



100053-016 



k/S. 



ftlEMARKS ON CKT. DCillS. 



PI*. 



PJ6,: 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 

.XXt ANGU 

.XXXt ± 

2. BREAK ALL SHARP 

EDGES APPROX. .010 

3. MACH. SURFACES 

4. ALL DIMS IN INCHES. 



7 



APiPR. m/i. j^v423~ /i/'*-/7f 



">/f*/7i 



MATERIAL 



FINISH 



TO P E L N ?. 



10 



NEXT AgSY 

200499 



^OD 



ASSEMBLY 
REGULATOR OUTPUT 
CABLE 



106 

QTY. 
REQ'D. 



2: 



c 



200858 



Ja^EET I OF I 



B-8 



Asseitiblv. Reaulator Innut Cable 




maCic CEP oesia., .>a wuin cwABACTiies 



I't/XBLE C?. C.P. 

ijrnri 

Id 200505 



a oft 



B-9 



Assembly, Cable O. C. P, 



i.so 



Q 





im9 



"\ r ~£ "3' ■* 



-<^ /=»/? S/DE 



i_ MIGf^ CfLLS 




3 ) ZPLS 



S ; WIRE AYHS 26 



SHIELD 



Pll 



3< 



'^■ 



n 



I I 






Ml 



Computsi 



EOT 



BOT 



r 



, PHOTOCELL 
^ ' ASSEMBLY 

r\ 1/ 



I I I 

III D/(t 

I ll4(£or; 



\^ // 



feor,) 



^ I 



■ 1^5 ^' lAMPPWfi ■ 
-LAMP f7er 



13 



■ Jiiifc l. ii Mi l iTT i nu l l i M M fl » W l l 



MATERIAL LIST 



MIL 



dkawino ho. 



20016U. 



uT* A3SI. PHOTOSENSt PWB. 



0.!Zil. 



2/tf /W> sHe(T_L op-i. 



OKAWINO TITLC 



Board, Proc«ss*d< 



Ump. 



C«U, Solar. 



Coiuioctor, Hal*. 



Pin, Connactor. Fenale. 



Wlra, TwlBt«d Shlaldedi Pair. 



Vlrc, losulatad. 



Vlr«, SoUd.Bai«. 



ixtvork, Master. 



200163 



100609 



100006 



100019-005 



100021-005 



100097 



1000S3-02ti 



100051^2^ 



200162 



NO. REQ. lltMAKKt OH CKT. DttlO. 



1 , 



aA 



A/R 



aA 



RXF. 



^ Z0r/»7-£- i SOLDER CELLS PER ETCHED 

OUTLINE OM- CK-T BOARD. 
^ M,1/?K R£F DE5IG .Id HIGH CHARACTERS 
PER V^CP SPEC 100013, 
I. fDENT/FY PER VJCP SPEC 100037, TAG . 
UNLESS OTHERWISE SPECIFIED: 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 

,XX± .50 ANGU 

.XXXt ± 

2. BREAK ALL SHARP 

EDGES APPROX. .010 

3. MACH. SURFACES 

4. ALL DIMS IN INCHES. 




W) 



ASSEMBLY 
PHOTO SENSE 



lOS 



DO MOT SCALE 
THIS ORAWINO 



c 



^oo/6 4 



"^JHEET 2 OF 2 



B-10 



Assemblv. Photosense. pwr 





\M 



Wang, 

Computer 

Producli 



MATI-RIAL LIST 



ML- 



a * » I N NO, 



2l»057 



*?.'"!"' AS3T. PH0T0SEN3E. BOTA OT. „ooti. no. 'Ai< 



„ 12A6/6 9^.„ 1 



ONAWINO TITLI 



Hou(ln«. 



Window. 



CoT*r. 



kaaj. FWB. 



200058 



200059 



200060 



200161. 



aiSMAIOi ON CUT. DIllS. 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 

.XXt ANGULAR 

.XXX± t 

2. BREAK ALL SHARP 

EDGES APPROX. .010 

3. MACH. SURFACES 



7 



4. ALL DIMS IN INCHES. 



1. cci/eMT coveis a-^o \</\t^oas^ 

L. loeUTi^W PSe vj^/CP spec \ooo'5l, (Ba^O, . 



MATERIAL 



r^L 



\i.i5M 



V*/>. 



FINISH 



TJIObEL Ho. 



\Aoo lO 



13G 



AS^r., pU<::PTc9'SeiU<^6 



ssAyi 

4:; 



DO NOT SCALE 
THIS CIRAWINQ 



£IZ& 

c 



20c:^c:>s-f 



cSde ' 



SHEET ( tf>p. ^ 



B-lOa Assembly, Photosense 







3)x 1±^ 



(D> 



4* 



..B (T) 










■%T 


kT 


•ATERI 


IL- LIST 


= 




ML 




... 


V^j 




-00,u ^<, _ 












....V.A 1 .. 


i_ 










■a- 0...... ... 


- 




.•= '.s .1 ). :.■. oii.t 




1 


ir... Ut ■I'.ir. 


;', ■ v.. 


I 




; 




J»7U 


1 


























I^.'.W .■.,!!. 


1 o.-'.. 


1 


.1. 


t 


*rti; ;■, Tr*iiil*tor. 


:■ ■ 1 .J 


I 






■! , ?■!•. 


^ -i.-..] 








r!-, ■■ ^l.lT. !■; .1... 


h ■■••I- ■•.. 






J 


:-.-, ■■-,i..iM. 


1.1- 


;vr..-l.-, 


' 




r 


>ll.^ M'. 


1 . .-. ' : 


1 


!i: 17 13 


n 


si-.r., :.n?. 


r'-.)i-v,i 


1 




V 


Vlr«, I-irtUUd, 


iwijoa 


A/Pl 




u 










Ui 










15 


Scrf^, Pn ■!«»«. 


ivn)6.!jn 


1 


.^. » >■ 


IC 










17 


v^i^ihr:-, n»'.. 


1:1. «./.;)) 


1 




19 


w»p(«cr» in. looWi Lock. 


IVW^-NO 




I-.:.. 


19 










.'■■ 




!•; ».>>■■■ 


1 


L-u?. 


SI 










7J 


.■,-.■«;», .'j-rr. 




fef. 


















































































. 























I. IDBNTIPY jASZSMBLY Z^eR IVC/O S/0.ft: 
NOTES- UNLESS OTH£RV/lse Sf^CI/^ll^D. 



iDOEi AffNOx. .en 

)L M«M. IUHPA«« T 




\M 



ASSEMBLY, 
ARM SENSE. 



200475 



/o/ 

2. 



B-11 Assembly, Arm Sense 




B-12 Assembly, Write/Enable Switch 



!^j zaf- 



PI 9 



Tc/)f.''CpoeT ZEROS' 

GSOU/UD 






5f 



^4 



(::XM Loao switch 
fi2V UKi'zea, . 



TJi'^u^poBr ee^ctr 



7)> 



PIO 



)® 



)® 



r/z/i kj s poQ r 2£a d r 
COAL- p.B. 



m 



I — o 



V) ^ 



Si 5 (stop switch .top) 
S 1 6 (LOAD Pos - sw. 6onc>*j) 



CCAIM LOAO %.W.. 



WIRING DIAGRAM 




^ 



/ 2 3 

9 0^ 



,-{^ 



eef= 



'"2. ^-— \// 



^' ^J^^^ 



7 ^ '^ l3 

8 ^ /■^'•rrx /<^ 



^« <5^^ 



V%'^ v^ 




/\:e£re/>cr ^^otoz) 



■;;:P==''(2o) REF. 



^'^ (jC't/^ co/^o s*/^ 



Tti2. 




2 



rs2 S 
(taps beoic) 



r^_ J 



:b-13 



Assembly, Retract Motor 



PIO 

)^ LoAO P.&, 



SIS 



'^ci^ E.^ AT I <Z. 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 

.XX± — ANGULAR 
.XXX± — ± 

2. BREAK ALL SHARP 

EDGES APPROX. .010 

3. MACH. SURFACES 



J 



4. ALL DIMS IN INCHES. 



^^ 



TT^ 



^^ 



1 ^'J 



FINISH 



MODEL No. 



Uo\^ \if> 



NEXT Agg Y 



^c?6285 



\w 






CqbT 






SIZE 

c 



^LOOW ^ 



3 ^-F 3 



2 ^«-i/(22) 

77:^ r-e-2 







(lo) z te&so, /^/M5 3,s (male) 

5 3 £<S00, fi//vZ /,2 ^ "^ {FEM&lE) 



\ 


ft't ■' lUTEKUL LIST 




l^il 1 ■^'•'" '■ 


... 


° issuiuvusa-amituuiii, «>...,.<... 




ML| 8.ou» 




. a.T.UaUl vu-O. a. 


-1- 


'H" 


0«..,»» I.VLI 


0.1. .0. 


.0 aio. .I....I 0. c.t. ai.,a. J 


I 


:pic«r, .'n.U. 


MClSJ 






2 


.".•:,•, •clr.st BcWr. 


, !X1S! 






3 


?l»tt, ^vltct. KOT-nllni. 


JOttOJ 






1. 


i;rink. 


;».■«. 






5 


S^ior, f.-.ln. 


zocic: 






6 










■( 










9 


Cj-TKCM,-, ."IJ^. . 


1303)0-0C3 




?i;. 


» 


Cisrnsctor, Clue. 


IGCOlG-OOo 




Ilf. 


10 


.■I.,, torv.ittcr. MX-. 


13KIl.i,3 






u 




iro^i-rjs 






i; 


E'lrar, call*. 


1J30;1-X1 






13 


3ijc:(rt, (#1«/. 


IJyilj 






11. 


riodf, Iftctl.'lP.-. 1«.C03 


1001/7 




;.■.! . 


15 


9IXC. :utrict »>tor. 


lOOILL-001 






lb 


P-1.,. 


1M!1£ 




>2. 


17 


Sir.tcli, .-n.p tctlwi. 


u-cai 




3l!.,H.16. 


IS 










19 










» 


Wlirt, Twntwl P«lr. 


lOOMli-OHi 


»/« 




il 


WI.ri, Innlalwl. 


10005 3.y!i. 


«A 




ii 


Tiir«l!Ml, Ina. lUr^ l«^a. 


10O057-«)(. 


2 




!3 


5'trtp, Cable, 


100171 


U 




:'li 










Hi 


3i:ria, Pan Head, 


I0003k-10(j 




!-» » (■ 


a 


5<:ra«, • 


10003b-m 




J-56 a 7/1- 


n 


ScraVf ■ " 


10O03i-»6 




1.-I.3 a 3/l>' 


>s 


S<MH, 5al. -"air laohlcic. 


1000!J.«» 




|.JD , I/a- 


» 


Wiianar, apllft Leak. 


lOOOtJ-UO 




So.li. 


30 


Wii^Mr, EpUV Ucl. 


lOOTlJ-lOO 




.■.a.!. 


31 


WiB'.iar, ■ ■ " " 


lOOTLJ-IOQ 




:lo.l. 


31 


■M, Hai. 


1M01.5-KO 




1.-1.0. 



ovs/s /i^^rcJts /A.I /ref^*i i:eaA/t:^ S'V(Pui.D cce-^^ 
coA/cSA/T/e/c TO ,f^arot: Siu^^fr iv/ru/^^ ^.£>os 






7 



mfA<//ia /^^ji? 



'*:>ei^Aj /-/jTo 



B ,ey£-/i: \/-/3A 'P 






200285 



\M 



ASS Y^ 
RETRACT MOTOR 



2001 19 



H" 2 OF 3 



B-14 



Schematic, Retract Motor 




B-15 Assembly, Retract Motor 
Brake Option 



JiL 



SlL 



m 



JiL 




LokO RR. ki.O. 






'1 



/'/^ 



sniT etreAcr 
■f-nr (Mtee,. 



Zrj. pes. if/. 



Moroe 



3 









C TBI - TAPE Oect'^ 



k:3 

geA.»:6 eeukV 



JZ5 



p/tit ceec Ceeoi 



rr^. Fixeo etcL C-ieo) 



P23| 




J 24 



MODULt 



'ri 



CPCf) 



( LOA,0 P.6.. T«Z-\5) 



X IU£R lUHFACfS T 



T3t- 



!^ tey.tt^i»l »» _5,-ju oc 



^^ 



F. es^^' *; 



Slxt5£t 



l.lrij i*^ 



W] 



PerGACT MorcQ 









B-16 Schematic, Retract Motor 

Brake Option 






COAJAjeCTOR 

oon/A/£: FOK 




■m"" 


^'^ 


MATERIAL LIST 




... <0 HO. 


• IV, 


\u 


ML 200518 




WB. 


MODEL NO. _ 


n\ 


"m?" ASSr. BRiJCI lOOIC P 


,„„V1J/T0 „,„ 1 „r 3 








ITEM 
NO. 


OHANING TITLE 


D»C. NO. 


HO. REO. 


atMimti ON CKT. DcsiG. 


1 


Bo«rd, Frootftcd. 


a)0S2U 


1 




2 


Irtvork, Masttr. 


»X>523 


RET 




3 


TruiilBtor. NPK. 


2HU123 


1(XX)80 


5 


Ql„2.3.5.8. 


it 


Truislitor. PHP, 


KPS.USl 


:u»«fl3 


■ 1 


0... 


5 


Truulitor. PHP. 


2112219 


:i(X)i2$ 


3 


U6,7.9. 


6 










7 


Dloda, Signal. 


1N911* 


1(X)091 


:lS 


CR:L. 2.3.14.5.6.7. 8.9.10.11. 










CR:L2.13.1i<.l5. 


6 










9 


Capacitor, Tantalvw. 


l.Suf 


1IW136-15S 




CI. 


10 


Capaeltor, " 


lOttf 


ll>X)70-106 




C3.I4. 


U 


Capacitor, " 


l»7uf 


Ii»»7a4i76 




C2. 


12 










13 


RMlator. 5K. \», 


100 


1090614-101 




R22. 


Hi 


Raalstor. • ■ 


220 


li»M6l*-2a 




82i3. 


IS 


Raalator. ■ Jw. 


220 


1IW1S6-221 




RUi. 


16 


Baaiitor. * ■ 


330 


1031S6-331 




Ji^l.26. 


17 


Baalator. ■ " 


560 


100156-561 




me. 


16 


Raalator. ■ Jv. 


680 


lO0O6i*-68l 




Rll. 


19 


Raalator. • " 


U 


WM6U-102 




E27. 


20 


Raalator. ■ ^. 


U 


103156-102 




R2.7.9.2l».25. 


21 


Raalator. ■ " 


1.51C 


100156-152 




RB. 


22 


Raalator. • " 


l.SK 


103156-182 




R19.20. 


23 


Raalator. " " 


2K 


10D156-2O2 




Rl. 3.5. 13. 16. 


21« 


Raalator. " * 


3K 


100156-302 




R23.29. 


25 


Raalator. " ■ 


3.9K 


103156-392 




RlS. 


26 


Raalator. " " 


1(X 


10D156-103 




R14.6.10.17.18. 


27 










26 


Insulator, Translator. 


100223 




Us< vlth Itans 5. 


29 


Pin, Mala. 


100098 






30 


Pin, Panala. 


100099 






31 


Spaolflcatlon, Teat. 


21X537 


lisr 





NOTES UNLESS SPECIFIED 



1. TOLERANCES 

.XXI ANGUI 

.XXX:t ± 

2. BREAK ALL SHARP 

EDGES APPROX. .010 

3. MACH. SURFACES 

4. ALL DIMS IN INCHES. 



/ 



DRAWN 5^, 



CHECK 



^ 



^_ 



materia! ^ 



FINISH 



12EEOE" 



M0D /O 



NEXT ASSY 

200500 



W) 



ASSEMBLY, 
BRAKE LOGIC 



SCALI : 

Z'.l 



00 MCIT SCALE 
THIS ORAWINO 



c 



P005I3 



101 



SHEET 2 OF 3 



B-17 Assembly, Brake Logic 




RKTRACT R«L>VY 



LOAD CAM 






LOAD PB. 
N.C. 



2. ALL RESISTORS IN OHMSUf-W^5% 
I. ALL DIOD£S TO BE IM9I4-. 
notes: LTNLESS OTHERWISE SPeClFUzD. 






LAST USeD 


OeLCTED 


R29 




C-4 




Cftl5 




Q9 





B-18 



Schematic, Brake Logic 



NOTES UNLESS SPECIFIED 



1. TOLERANCES 
.XXi; ANGULAR 
.XXX± ± 

2. BREAK ALL SHARP 

EDGES APPROX. .010 

3. MACH. SURFACES T 

4. ALL DIMS IN INCHES. 



APPR. 



L.AauiiKtte 



MATERIAL 



^•^/^ 



s-i(-;o 






fimau 



FOOELNq. 



OO/n T/^^ 



'O) 



SCHEM/ATIC 
BR^>KE LOGIC 






£CM£. 



00 WOT •CALi 



SiZE. 

c 



2005I8 








3 )Ty/» ^ fis 




Bftwiuo CO 



WBiTE PWC SMD — - 






P3 



\M 



MATERIAL LIST 



p.V-*'' 



ML 



^■"•^ptEC wcp spec »ooo»3. 

i. ID<:UT«FV PEtZ >)</CP SP6C [<SOO*n .T*>«r 
UtJLlSS OTHER)>\flS£ JP£C/n£D ; 



ODAWINC NO. 



20050ii 



*t' I AS3I. DATA COtfTROL CABLE. 



DlirtWii/lQ. SHEET 



•■MIWMaMn 



orawins title 



Ccnnaetor, Kale. 



Pin, Fmi«1«. 



Pin, Hal*. 



Wir 



100010-009 



100021-^X36 



100021-007 



100053-018 



A/R 



REUAKKS ON CKT. OESIC. 



P7.8. 



NOTES UNLESS »>ECIFtEO 



I. TOLfRANdS 

J(X* .50 ANGiM 

,XXXt t 

1. MEAK ALL SHAMf 

Eoecs Afnrax. .oto 

1 MACa SUAf ACU 
4 MX OWS IN MCHfS. 



7 







KfOD /0 



wzcaET 



2.00^99 



W) 









lUtUSSA 



I1Z£ 

c 



200504- 



EZ 



/O/ 



I 



o^i. 



B-19 



Assembly, Data Control Cable 



3 A£(?'0 




\M 



ML 



JSV. HICK) nriTCH HMWCCS 



lr*ck«t. Switch Ht,. 



ji-J cMt. Switch Wt^. 



ji^itc \. lolmin 



PI8 



s < 



r:e,«^S '^fXlOy 



£OytC ^.S- 



^« ^/L 







S/3 /V/c 

^^y^a A»f£-c ^oive, 



WIRE LIST 


WIRE NO 


reWM 


FROM 


TO 


TEAM 


LeNfiTH 


1 


soc 


&10-C 


Pl«-I 


w 


a^.oo 


2 


Sou 


SIO-KC 


Sl^-C 


SOL 


9.00 


3 


SOI. 


SI^-MC 


r.r.' . 


SOL 


i-;'.c 


4. 
5 


SOL 


SI2-NC 


»ll- 


SOL 


?2.00 


SOC 


S II WC 


ns-i. 


C-^) 


«?.c-o 















filn/ARK REF De»iaN/»riON/*s SHOWN color 
*"-* Bi./*<;«:, PER wcp scec loooo. 

SWITCH NWMHeRS SHOWN FOR RfFONLY. 

rn lOBNTIFr PBR WCP SPEC /00O37 

notes; ONLIE55 OTHERWISe SPEC/Fll'D 



I. intAK ALL IHAW 

I. MACH. lunrAcn 
4. ALL Dwt m mcmi. 



7 



L »6LIIRI^C 



»'« ^^ ife'/^/'- " £;^2 



fcitZJ. 



m 



/ASSV, MICRO 
SWITCH H/4RWESS 



SO 

NONE 



200^70 



[mit ^ ora 



B-20 



Assembly, Micro Switch Harness 





ASSr.TRAJJSPORT ELEC 
"?,*,r:= rVB. BASIC BQASC. 






^ 


ML 


2001*88 - 000 j 1 


TRONICS 

MOOFL Wn 


o«Te 3=iA7/71s«£fT 3. o». , _ 


trtM 

MO. 


OWAWINO TITLE 


1 owe M. 


NO. REO 


REMARKS OH CKT. OESIC. 


so 


itoalator. 5^. t"- 


2.7 


1001S6-2R7 


2 


R260.261. 


51 


8«sl«tor. " 3". 


U7 


100068-1.70 


1 


R271. - 


1 


•2 


Aialator. ■ iu. 


100 


100156-101 


18 


R21.3. 255. 256. 257. 258.I.27.U.0. 


\ 










RU13.UJ. .1J.5.U.7 .1.55 .1.56.1.82 . 












81.83.1.89.528,529. 


53 


R«»l9tor. 5)t. 3«. 


ISO 


100068-151 


1 


81,96. 


5i. 


Rssl^tor, " Jw. 


zoo 


iOOiSo-iOi 


6 


iu.T3.U7i..ii?9.uoO. 515.520. 525. 












R526. 




55 


Raaiator. 53C. i«. 


220 


1001S6-221 


U 


8200,202.201.. 206.208. 210.212.V\ 












H235.239.269.273. 




56 


Raalater. $%. ^. 


300 


100156-301 


1 


Kiao. 




57 


Saslatar. '" " 


330 


100156-331 


9 


8201.203.205.207.209.211.213. 












5216.219. 




58 


Raalator. $%• 3v. 


330 


100068-331 


1 


fiS02. 




$9 


aaalator. ■ ^w. 


360 


100156-361 


2 


1)1.1.2.1.1.6. 




60 


Keslstor. " " 


1.30 


100156-U31 


2 


8251.252. 




61 


RMlator. • 3w. 


1.70 


100068-t71 


1. 


fil.3l..l.35-U36.1.37. 




62 


Raalator. • Jv. 


510 


100156-511 


2 


^33.531.. 




63 


aaalator. " ■ 


560 


100156-561 


3 


R2m.2l6. .Ui8. 




61. 


Raalator. " ■ 


U 


100156-102 


20 


R21.0. 278 .1.01.1.02 .1.1.9 .1.72 .1.77 . 












Rli78.1.8l-1.85.1.91.1.9l».li97.S0l. 












ES13.515.518.S22.52U.527. 
















65 


Raalator. St. ^v. 


1.2K 


100156-122 


1 


R217. 




66 


Raalator. ' • 


1.SK 


100156-152 


1 


H270. 




67 


Raalator. " " 


ZK 


10015&-202 


3 


Rla8.1.63.50l.. 




66 


Raalator. " ■■ 


2.2IC 


100156-222 


■ 6 


R22J..225.231.237.265.I.93. 




1 ' ' 






69 iftesiator. S%. }v. 


yc j 100156-302 : 


k 


81.06.1.58. 1.95,.S3S. 




70 Iltasiator. " " 


3.ac 1 100156-362 


5 


8222.223.232.238.266. 




71 Suiitor. ■ " " 


3.9C 100156-392 i 


6 


ala9.1.39.1.U1.1.90.1i98.1.99. 1 








! 






1 



( 



\ 

OlAtm 

TITL 


ASSr.TSAlGFORT U 


MATERIAL LIST 






ML 


DRAWINC NO. 


«ey. 


200feW- 000 


* 


U»T80KICS 


MODEL HO. _ 


ii 




n.T. 1lAT/71ojrrT li «. 










ITEM 
HO. 


OKAWINS TITLE 


owe. NO. 


NO. REQ. 


, HEUARKS ON CKT. OESie. 


72 


RacUtor. 


5*. K 


1..3I 


100156-1.32 


1 


81.29. 


73 


Raalator. 


II ■ 


I..71 


100156-1.72 


2 


Bia2.ia6. 


71. 


Raalator. 


- • 


5.U 


100156-512 


21 


B230.233.236.253.2S1».2S9.H2. 










a263.261..a47.272.279.1i07.1rf)f. 










8ia3.1ai..li2k.l.2S.U28.l.61..505. 












75 


Raalator. 


Si. i«. 


6.8K 


100156-682 


5 


8226.228.229.21.7.1.50. 


76 


BMlator. 


. . 


e.2K 


100156-822 


1 


R227. 


77 


Raalator. 


. . 


lOK 


100156-103 


10 


R2W. 276.1.03 .1.01. .U20.1.22.I.52. 










RI.5I..I.6I.I.92. 


78 


RaaUtor. 




UX 


100156-113 


2 


81.86.U88. 


79 


Raalator. 




12K 


100156-123 


1 


8U30. 


80 


Raalator. 




20c 


100156-203 


2 


827U.U87. 


81 


Raalator. 




22K 


100156-223 


2 


B506.531. 


82 


Raalator. 




27K 


IOOIS6-273 


2 


aU75.521. 


83 


Raalator. 




33K 


100156-333 


3 


8U60.51U.516. 


01. 


Raalator. 




39K 


100156-393 


1 


8500. 


85 


Raalator. 




1.3K 


100156-1.33 


1 


8275. 


86 


Raalator. 




I.7IC 


100156-1.73 


3 


8U05.Uo6.kS3. 


87 


Raalator. 




lOOK 


100156-101. 


5 


a2U2.277.U33.U51.532. 


88 


Raalator. 




220K 


100156-221. 


1 


R2U1. 


89 


Raalator. 




27 OK 


100156-271 


1 


8U59. 


90 


Raalator, 




3OOK 


100156-301. 


3 


BU17.U71,517. 


'1 


Raalator. 




330it 


100156-331. 


2 


R220.2a. 


92 


Raalator. 




39C« 


i00156-39l. 


t 


I2U6. .U69.U70.U76. .1.512. 


■ 1 






HS23. 


93 


Raalator. 


■ ■ 


Utog. 


IOOIS6-I05 


1 


8507. 


9l> 


Raalator. 


- " 


ISO 


100156-151 


2 


RU67.510. 


95 


Raalator. 


• - 


390 


100156-391 


2 


R2U9.250. 


96 


Haataink. 






100096 


2 


TO-S. Use with qUl7.Ul8. 


97 


PU, Taat 


Point. 


'Ula. 


100098 


35 


loaludaa J8-U. 



M 


■it "«._... 


^.- ^ . J J 








ASJSI.TRANS.PORT SLECTBMICS 
"rm*?" PUB. BASIC BOARD. 


MODEL HO. . 


\i 


|lVll_| 200U88 - 000 




_ 0«Tt IIZL2Z7I SHEET _i. Of _ 





ITCH 
MO. 


ORAKING TITLE 


D»G. NO. 


NO. BEQ. 


REMARKS ON CKT. DESIS. 




99 


PiJi, Cennactor. Hala. 


100021-007 


30 




100 


rtn. Connector. Feaale. 


100021-008 


lU 




101 










102 










103 


Pad, Translator. 


100223 


5 


Q210.U17.U18.UU0.I,U3. 


lou 


Insulator, Transistor. 


100151 


7 


TO-3. 


105 










106 


Wira, Inaolatad. 


100053-916 


kfa. 


Kron lt«n 21 to hole B. 


107 


Wire, Solid Insulated. 


1002U8-92U 


V8 


Jumper J12. From SS to IT. 




106 


Screw, Pan Head. 


100036-206 


10 


U-UO X 3/8" 


" 


109 


Screw, Pan Head. 


100036-2 ic 


16 


U-Uo xVa" 


110 










lu 


iusher. Fiat. 


100^7-200 


26 


a«.U. 


112 


Washer, Int. Tooth Loclc. 


100059-200 


26 


No.U. 


US 


Vaahar, Hy-lon Shoulder. 


100063-012 


lU 




nu 


Wahhar, Hylon Shoulder. 


100063-008 


1 


Use with CRU32. 


115 


Mut, Hex. 


lOOOU 3-200 


26 


U.4.0. 


116 










117 










118 


Specification, Test. 


200532 


Raf. 




U9 










120 










121 










122 










123 










121* 1 i 


1 1 




125 


1 




j j 




127 1 




128 i 




W i 1 j 


130 


\ 


1 




! 





m"* MATERIAL LIST 






ML 


ORAVINC NO. 


REV. 




2OOU66 . 001 






ml 


TRONICS 
D/C. 9Ch. »onF, nn 


^ 


ASSX.TamSPORT ElEC 


_ 


DATE XldSZZl SHEET 6 or 


ITEM 
NO. 


DRAWING TITLE 


OOC. NO. 


NO. REQ. 


REMARKS ON CKT. DESIC. 


131 


Capacitor, TantalUB. 


lOuf 


100070-106 




C20U. 


132 










133 


Resistor, S%. jw. 


750 


100156-751 




R23U. 


13U 


Resistor, ■ 3w. 


U7 


100068-U70 




R2U8. 


135 


Haalstor, ■ ^wl 


750 


100156-751 




R26e. 


136 


Resistor, " " 


33K 


100156-333 




aU2i. 


137 


Resistor, " " 


1201c 


100156-12U 




SU31. 


138 


Resistor, " " 


12K 


100156-123 




HU32. 


139 


Resistor, " " 


6eOK 


10O156-68U 




«.66. 


lUO 




,^^ 


















1 


na 


Resistor, " " 


390K 


1X156-39U 




RU68. 


1U2 


Resistor, " " 


1.5M 


100156-155 




H509. 


11.3 




,c-n 






a^rt 










■^" 


1 


lUU 


Resistor, " " 


3?0£ 


100156-39U 




asn. 


1U5 


Resistor, Sit- «*• 


3.3H 


100156-335 




fi536. 


1U6 










1U7 


Wire, Solid Insulated. 


1002U8-92U 


a/r 


Jumper Jl. From JJ to lU. 










Jumper J2. " U • V. 










JuRiper JU. " PP • RR. 










Jumper JS. " f " G. 










Juaper J6. " OG ■ HH. 










Jumper J7. " H • J. 










Junper J8. " ' EE ■ fT. 










Jumper J9. " D " E. 










Jumper JIO. ■ AA " CC. 








Jnnper Jll. • W " X. 










Jumper JI9. - DD - TPaOS. 
















■ 






I 










' 



M 


m 1 


^ 1 LIM 


'•'- »-< J 1 




(V/ll 1 — 




'■ 1 




Ijlj 

ASSr.TRA.'CCP'JKT ELHITSO^ICS 
°?.'V?!'= PWB.TVD. -P* 12ilo,, q/Q. 


?0h -MODEL NO. _ 


^ 


iViLjiooueb - 


002 1 




OATfUAiiii SHEET JL 0F_ 





ITEM 
HO. 


ORAWING TITLE 


OOO. NO. 


NO. «eo. 


REMARK 


OH CK 


r. OESic. 




131 


Capacitor, Tantalum. 


lOuf 


IOOO7O-IO6 


±. 


C20U. 


132 






. 




133 


Resistor, S%. Jw. 


750 


100156-751 


1 


a23U. 


13U 


Resistor, " 3w. 


U7 


10OO68-U7O 




.'J2L8. 


135 


Raalator, " iv. 


750 


100156-751 




H26fi. 









136 


Resistor, " * 


271 


1W1S6-273 




8U21. 






137 


Hesistor, " ■ 


lOOK 


i30iS6-ioU 




RU31. j 


136 


Resistor, " " 


12K 


IOO1S6-123 




8U32. 









139 


Resistor, " " 


680K 


1»156-68U 




8U66. 






liO 


« . - .^ « 








r^! -™ 














SB*fr 


lUi 


Resistor, " " 


390K 


130156-39U 




HU68. 








1U2 


Resistor, ' " 


1.5M 


100156-155 




R509. 








iUj 











..... 








~~' 








lUU 


Rasistar, " " 


390lt 


100156-39U 




R511. 








1U5 


Resistor, SJt. jw. 


3-3H 


100156-335 




RS36. 


1U6 










1U7 


Wire, SoUd In.-^ulatad. 


10O2Ub-92U 


A/R 


Jumoer Jl. From JJ to K£. 










Juii^r J2. 


U 


" V. 












Jui^Mir JU. 


• PP 


" RR. 












Jumper JS. 


F 


" Q. 












Jumper J6. 


■ GO 


" HH. 












Junpar •'7. 


' H 


■ J 












Jumper J8. 


• EE 


■ FF. 












Jm4)er J9. 





■ E. 




i- , 


1 




Jumper JIO. 


AA 


" CC. 




1 
i 


Jumper Al. ■ 


V 


• I. 






Jumper J19. ' 


CD 


" TP20fl. 




i \ \ ■ \ 






! 


? 















%"^ MATERIAL' LIST 






ML 


ORAdNC HO. REV. 




1 = 


[ROMICS 

.Q/G. 9Ql. iMnnrt MO 


-^ 


2O0U68 - 003 :. 


1^^^^ ASSr.TSASSPORT ELEC1 
TiTir PWB. Ttdc'P* 19 Ids 


_ 


OATE UZli^l SHEET 6 or 


ITEM 
NO. 


DRAWING TITLE 


dwcno. 


NO. REO. 


REMARKS ON CKT. OESIC. 


131 


Capacitor, Tantalum. 


lOuT 


100070-106 


1 


C20U. 


132 




■' 






133 


Resistor, S%. t». 


750 


100156-751 




R23U. 


13U 


Resistor, " 3"- 


U7 


10OO68-U7O 




R2U8. 


135 


Raalater, " Jw. 


750 


1301S6-751 




R268. 


136 


Resistor, " " 


18K 


100156-163 




RU21. 


137 


Resistor, " " 


6eK 


100156-683 




8U31. 


136 


Baslstor, " " 


13K 


100156-133 




RU32. 


139 


Resistor, " " 


680K 


1X156 -68U 




RU66. 


UtO 






















1 


lUl 


Resistor, " " 


390IC 


1001S6-39U 




HU66. 


1U2 


ilasistor, " " 


1.5M 


100156-155 




RS09. 


1U3 


^ , „ „ 








r,r-. » 


1 










1 


lUU 


Raalator, " " 


390K 


100156-39U 




RSU. 


lis 


Hasiatar, S%. jw. 


3. 3.1 


100156-335 




HS36. 


U.6 










li.7 


Wire, SoUd Inaulatad. 


10O2U3-92U 


A/B 


Jumper Jl. From JJ to U.. 










Jumper J2. • U " V. 










Jumper JU. " PP " RR. 










Jumper JS. * F " 0. 










Junper J6. " QG ■ HH. 










Jumper J7. " H " J. 










Jumper J8. " BE " TT. 










JuiS»r J9. • D • «. 










Jumper JIO. " AA " CC. 










Jumper JU. " W " X. 










Jumper J19. " DD " TP206. 











































1 


JU 

ASST.TRAHSPOar ELEC 
:•= rWB. Type'?' 25los. 






^ 


|fV>Lj 2001188 


'^ 1 1 


ORax 
IITL 


TROSICS 
D/a. 9Ch. ^„.r, ,„„ 


OATAiA8/71 WfT_i_ 0, . 








ITEM 
HO. 


DRAWING TITLE 


j D«G. MO. 


NO. REQ. 


REMARKS DM CK 


r. DC SIS. 1 


131 


Capacitor, Tantalum. 


l.SuT 


100136-155 


1 


C20U. 


132 










133 


Resistor, $%. }w. 


750 


100156-751 




R23U. 


1 


13U 


Resistor, " 3w. 


U7 


10Q066-U70 




R2U8. 


135 


Haslster, " \ft. 


750 


100156-751 




R268, 


136 


Resistor, • " 


iSx 


100156-153 




aU2i. 


137 


Resistor, " " 


Six 


100156-513 




mn. 


138 


Ssslstor, " " 


13K 


100156-133 




RU32. 


139 


Resistor, " " 


680K 


100l56-6(JU 




RU66. 


JUo 
























lal 


Resistor, " " 


390X 


100156- 39U 




RU68. 1 


1U2 


Resistor, " " 


1.5M 


100156-155 




8509. 




iii3 


...» . . 

























lUU 


Rasistar, " " 


390s 


100156-39U 




RSU. 


lUS 


Resistor, SX. j*. 


3.3H 


100156-335 




8536. 


1U6 










11.7 


Wire, Solid Insulated. 


10O2Uti.92U 


aA 


Jumpm- Jl. Fraa JJ t* XX. 










Jumper J2 


D 


2 T. 










iMapmr JU 


• PP 


• KU 










Juj^wr JS. ' 


F 


" G. 










Juiqjer J6. 


• QQ 


• HH. 










JoiQer J7. 


' H 


• 1, 










Joiner J8. 


' St 


• Tt. 










Jumper J9. ' 


D 


" I. 










Jumper JIO. 


AA 


" CC. 










Jui^wr JU. 


V 


- X- 








Juii^r J19. ' 


CD 


• Tfmi 










i 


' \ 






\ 




- 


\ 



■%• 


m"| MATERIAL LIST 






ML 


DRAVIHa MO. 


Mr, 


m 


200U88 - 005 


'■ 


. 1 


jlj 

_ ASSr.tRAMSPORT ELEOTROJaCS 
, PWB. Tvne'P' TTilDS.Q/O. 9 


iCh. MODEL NO. . 


1^ 


ORAM 
TITL 




DATdl/18/71 WCCT 10 «« r 








ITEM 
NO. 


DRAWING TITLE 


DWCNO. 


NO. REQ 


■EtfARKS ON CKT. OfU«. 


131 


Capacitor, Tantalum. l.Suf 


100136-lSS 


1 


C20U. 


132 










133 


Resistor, S%. iw. 750 


100156-751 




823U. , 


13U 


8a8istor, " 3". U7 


100068-U7O 




R2U8. 


135 


Resistor, " 'f. ISO 


100156-751 




R268. 


136 


Raalator, " " lOX 


100156-103 




BU21. 


13T 


Resistor, " " 33X 


100156-333 




8U31. 


138 


Hesintor, » ' ISX 


100156-153 




RU32. 


139 


Resistor, " " 300K 


1001S6-30U 




RU66. 


lUo 








.J /r. 


1 










1 


lU 


R«atator, " " 390K 


100156-39U 




RU6fi. 


1U2 


R««i»tor, ■ ■ 6dOC 


100156-A81; 




R509. 


313 










1 










i 


ua. 


Resistor, " " 390K 


100156-39U 




RSU. 


lUS 










1U6 




, 




1U7 


Wlra, Solid Insulated. 


1002U8-92U 


i/R 


Jumper Jl. Fram 4J U XK. 




1 






Jumper J2. " U • V. 










Jumper JU. " PP " BR. 










Jumpv JS. " F • 0. 










Juaper J6. • QO • HH. 










Jumper J7. " H • J. 










Jumper JS. " B " Tt. 








Jumper J9. " D " B. 








Jumper JIO. " U • CC. 








Jui^ser JU. " W ■ I- 








Jumper Ji9. « m » T1B56. 


































i 
f 






1 











=? 



rp2oe. 



«o. |«tv. 



- QOT 



|«iv 



^ _ 



UJ 

ASSY. 

TITLt "'B- 


TRAKSPORT EXECTROMICS 
iTPf'A' irttP?. P/0, 


?Ch -MODEL NO. _ 


1/ 


MLf 


2001.88 - 


«, 1 1 


O.T€ Ui48/Jl SHEET _12 Of 


ITCa 
HO. 


0«*«ING TITLE 


D»C. NO. 


NO. REQ. 


RE««« 


KS ON CK 


. OESIC. j 


131 










132 










133 


Resistor. 


Si. iv. 750 


100156-751 




8231.. 


13!4 


R«8l(tar. 


■ 3*. 1.7 


100068-1.70 




me. 


135 


Raslstor. 


" in. 750 


100156-,51 




8268. 






136 


Raslstor. 


• ■ 27K 


100156-273 




H1.21. 1 


137 


Raslstor. 


« • lOOtC 


100156-lGl. 




a.31. 1 


138 


Basis t«r. 


" • lac 


100156-123 




HI.32. 






139 


Raslstor. 


• • 680K 


100156-6811 




R1.66. 


11(0 


.»-« 






^ 




-»^- 






m. 


Raslstor. 


■ " 390S 


100156-39U 




81.68. 


Ih2 


Raslstor. 


• • 1.5M 


100156-155 




8509. 


li;3 




_w. 






-^. 




1 










--*■ — 


liili 


Raslstor. 


• « 390« 


10O156-39U 




8SU. 1 


11.5 


Raslstor. 


" - 3.3M 


100156-335 




8536. 






IM 








1 


11.7 


Vlra, SoUd Insulatad. 


1002L8-92li 


aA 


Jaspar Jl. 


Fn» JJ 


to tX. 










iMm!>T JZ. 


T 


• ». 










Jmqjar ^3. 


L 


" M- 










Jujiper J5. 


F 


" 0. . 










Jiwper J7. 


" H 


« J. 










Jmipar J8. 


■ EE 


" FF. 










JuBper <J9. 


" D 


" E. 










Joapar JIO. 


» AA 


" CC, 










Joaper JU. 


» W 


■ I. 






1 




Juapar J13. 


« H 


« P. 




1 


i 


, 


Juapar JlU. 


a 


• S. 












Jtapcr J19. 


• at 


" TP208. 




' I 1 ! 




. 




! 




i 



Tfc-' 


^"^ MATERIAL LIST 




ML 


ORAOINC NO. 


RCV. 


m 




2001.86 - 009 




\^^,^^ 


m 1 


ASSr.THAJISPORT ELECTRONICS 
"?"'?" PWB. Tyoe'A- 16 Ids, Q/Q. 9Ch.„nnr, -n «( 


„.Tf:5A8/7i sHff T Vi Of 


ITEM 
HO. 


DRAWING TITLE 


DUG. NO. 


NO. REQ. 


REMARKS ON CKT. DESIG. 


131 










132 










133 


Raslstor. $%. iw. 750 


100156-751 




R231.. 


131. 


Raslstor. "3*. 1*7 


100068-1,70 




B2k8. 


135 


Raslstor. " Jw. 750 


100156-751 




R268. 


136 


Raslstor. " " 18K 


100156-183 




81.21. 


137 


Raslstor. " • 68K 


100156-683 




fil.31. 


138 


Raslstor. " " 13K 


100156-133 




81.32. 


139 


Raslstor. " " 680IC 


100156-681. 




RI.66. 


lliO 


_ _ ..-- 


















1 


iia 


Raslstor. " « 390K 


100l56-39ii 




81.66. 


11.2 


Raslstor. " " 1.5M 


iooiSo-155 




RS09. 


11.3 


...- 


^/ ,- 
















1 


lU. 


Raslstor. " " 390IC 


100l5t>-39ti 




R5U. 


11.5 


Raslstor. " " 3.3« 


100156-335 




HS36. 


11.6 










li.7 


Wire, Solid Insulatad. 


1002ii&-921* 


aA 


Juiipar Jl. Fn» JJ to W. 










Jumper J2. " T ■" T. 










Ju-iper J3. " L " K. 










Ju.'apar J5. " F ■ G. 










Jumpar J7. " H "J, 










Juaroer J8. « EE " FF. 










Jumper J9. " D ' E. 










Junpar JIO. " AA • CC. 


■—* 






Juaper JU. " W " X. 


! 


1 


Juaper Jl). " N ■ F. 


i 


1 


Juapar JU.. " R " S. 






Jumper J19. " IB " TP208. 


j 


1 






! 











w 


mi 




*^ ._ I- . J . 




irwii 1 






ASST. TRANS PORT ELEC 
"JAT?" PWB. TTi>e'A- 2';ir,s. 


TROKICS 
D/0. 9Ch. ^nr, -n 


Iff 


|IVIL-| 200i.88 


-010 1 


oateUASZU- veetJLS Of 


ITEM 
NO. 


DRAWING TITLE 


OKG. NO. 


NO. H£Q. 


REMARKS ON CKI 


. OESIC. I 


131 










132 










133 


Resistor. 51. iw. 


750 


100156-751 




R231.. 


. 131. 


Resistor. " Sw. 


1.7 


100068-1.70 




R2I48. 


135 


Raslstor. * jv. 


750 


100156-751 




R26a. 


136 


Resistor. " " 


15K 


100156-153 




R1.21. 


137 


Resistor. " " 


51K 


100156-513 




RU31. 


138 


Resistor. " " 


13K 


100156-133 




Hl.32. 


139 


Resistor. " " 


680K 


100156-681. 




Rtt66. 


U.0 


„ , ~ - 








-» ^- 
















iia 


Resistor. " " 


39(X 


100156-391. 




aU68. 


1L2 


Resistor. " " 


1.5M 


100156-155 




HS09. 


11.3 




.— 


■, ,^. 








1 

• 






"•'*_ ^ 






UJ. 


Resistor. * " 


3901C 


100156-391. 




R5U. 


11.5 


Resistor. " " 


3.3M 


100156-335 




S536. 


11.6 










11.7 


Wire, Solid Insulated. 


1002(.a-921. 


A/S 


Jui^jar Jl. From J J 


to KK. 










Jonpar J2. 


• T 


" V. 










Jumper J3. 


L 


" M. 










Juaper J5. 


« F 


" 0. 










Juapar J7. 


• H 


" J. 










Junper J8.. 


• EE 


" FF. 










Jumper J9. ' 


D 


" E. 






■ 




Junper JIO. 


AA 


• CC. 










Juaper Jll. 


W 


" X. 






Juaper J13. 


N 


" P. 






Juapar Jll.. 


R 


" 3. 




1 j Juapar J19. 


DD 


• TP208. 




I 1 .1 




_..__.. J 








' 1 
• 






! 





^■^ 


A-^ 


MATERIAL LIST 






ML 


OR AWIHC 


NO. 


RiV. 


S V 1 




2001.88 - 


OU 




^JU 




isf 


ASSr.TRAisBPCKT ELECTRONICS 
t^tT?" PHB. Tvne'A' fllfi^ai. D/G. 


?Ch*«00EL NO. _ 




n.T.n/ia/n sheet 


16- OF 








ITEM 
NO. 


DRAWING TITLE 


DWG. NO. 


NO. REQ. 


REMARKS ON CKT. 


DESIG. 


131 










132 










133 


Resistor. $%. j*. 750 


100156-751 




R231.. 


131. 


Raslstor. " 3«. 1.7 


100068-1.70 




R2li8. 


135 


Raslstor. " iv. 750 


100156-751 




R268. 


136 


Resistor. " 


lOK 


100156-103 




Rka. 


137 


Raslstor. " 


33K 


100156-333 




flU31. 


138 


Raslstor. ' 


ISK 


100156-153 




81.32. 


139 


Raslrtar. " 


3001c 


100156-301. 




R1.66. 


lltO 


„ . . 














luuLuaai 1 










Ul 


Raslstor. ■ 


3901c 


100156-391. 




8U68. 


11.2 


Raslstor. * 


660C 


1D0156-68U 




RS09. 


11.3 








" 


















llj. 


Raslstor. " 


390IC 


100156-391. 




R511. 


11.5 










11.6 










11.7 


Wire, Solid Insulated. 


lOOtt.8-921. 


VR 


Junpar Jl. Fran JJ to ICK. 










Juapar '^ . " T 


•T. I 










Jui^>ar J3. ' L 


• «. 












Junpar JS. " • F 


" Q. 












Juapar J7. ." H 


" J. 












Jumper J8. " KE 


" FF. 












Juaper J9. " D 


" E. 












Jos^Mr JIO. ■ AA 


■ CC. 








Ju^ar Jll. ■ W 


" X. • 




„.. , .^ 




Junpar J13. ■ M 


" p. 










Juapar Jll.. ■ B 


" s. 










Jun)ar J19. " M) 


" TP208. 










1 




















. 









13U 




raosics 

D/l.. 9 


Ch- MODEL NO. _ 


rf 


IMLP 


2001,86 


- 012 1 


DRAWING ASSY.TRAtCPORT tLEC 
title PWE. Tvtw'A' l;«Hn«. 


DATtUZ]jZU SHEC 


17 OF 








item 

HO. 


DRAWING TITLE 


Owe. NO. 


NO. REQ. 


REMARKS ON CK1 


. OEtlC. 


131 










132 










133 


Resistor. Si. J«. 


750 


100156-751 




R23li. 


131. 


Raslstor. " 3«. 


1.7 


10006e-U70 




R21i8. 


135 


Resistor. " it*. 


750 


100156-751 




B266. 


136 


Raslstor. " 


9.1X 


100156-912 




Hl,21. 


137 


Raslstor. * 


27Kj 


100156-273 




H1.31. 


136 


Raslstor. •• 


15K 


100156-153 


1 • 


RI.32. 


139 


Resistor. " 


3OOIC 


100156-301, 




Rti66. 


11.0 


„ 








„i ,^ 
















li.1 


Resistor. ■ 


33OIC 


■100156-331. 




RI.68. 


11.2 


Raslstor. " 


6^0K 


100156-681. 




B509. : 


11.3 


. 













1 












IW. 


Raslstor. " " 


330K 


100156-331. 




a5U. 


li.5 










11,6 










11.7 


Wiry, Solid Insulated. 


10021,6-921, 


Vr 


Junpar Jl« 


From JJ 


to U. 






' 




Junpar J2. 


T 


" V. 










Jumper J3. 


L 












Jui^>ar J5. 


• F 


" Q. 










Juaper J7. 


H 


" J. 










Juaper J6. 


" EE 


« FF. 










Juapar J9. 


" D 


" S, 










Junpar JIO. 


" AA 


" CC. 




. 






Juaper Jll. 


" ** 


" X. 






1 


Junpar JI3. 


• M 


" p. 




" 




Junpar Jll.. 


" R 


« s. 






1 


■ 


Jusfiar J19. 


» DD 


■ rp208.. 




\ ^ ^ 1 


— H ■■■■ 


i 








1 


1 


i 




1 



^■' 


^"^ MATERIAL LIST 




" 


ML 


DRAWING HO. lev. 


m 




2001.88 - 013 


m 


m 1 


ASS r. TRANSPORT ELECTRONICS 
Tm?° PWB. TVDB'P' lOiDl. S/0. 9Ch. Monr, -n 1|* 




ITEM 
NO. 


DRAWING TITLE 


. DWG. NO. 


NO. REO. 


REMARKS ON CKT. DESIG. 


131 


Capacitor, Tantiaun. lOuf 


,100070-106 


1 


C201.. 


132 










133 










131. 










135 










136 


Resistor. S%. V- 33K 


100156-333 




Rllll. 


137 


Resistor. " " 120K 


,100156-121. 




R1.31. 


138 


ReslEttor. " " 12K 


100156-123 




al.32. 


139 


Resistor. " " 660iC 


100156-661. 




Rl.66. 


11.0 


.. - ..#-« 


















J 


11.1 


Resistor. " - 390IC 


100156-391. 




R1.66. 


1L2 


Resistor. " " 1.5M 


100156-155 




R509. 


11.3 




..,,.... 
















., 


lU. 


Resistor. " " 390K 


100156-391. 




Rpll. 


11.5 


Resistor. " " 3.3H 


100156-335 




R536. 


II16 










11.7 


V.lre, Solid Insulated. 


10021.6-921. 


A/h 


JuR^r Jl. Fron U to LL. 










Juaper J2. " D " ». 










Ju-aper Jl.. " PP " RR. 










Junper J5. " F • 0. 










Juaper J6. " CXJ " HH. 










Jumper J7. " H " J. 










Junper Jfl. " BE " FF. 










Junper J9. " D " «. 










Juapar JIO. " AA " CC. 








Junpar JU. • W " X. 








Juaper JlS. " A " C. 








Junpar J16. " UO " VV. 








Juapar J17. ■ W " II. 








Juaper J19. " DO " TP208. 











%u -^-^^^ 




= 


|IV»L1 2001.88 -OUi 1 ■ 


„ ASSr.TRAKSPOKT ELECTRONICS 

"?.*t':^"= PWB. T™'P' 1241d.. 3/G. 9Ch ., .« Vi 




ITEM 
NO. 


DRAWING TITLE 


DWG. NO. 


NO. REO. 


REMARKS *0N CKT. DCUQ. 


131 


Capacitor, Tantalun. lOuf 


100070-106 


1 


C20U. 


132 










133 










131. 










135 










136 


Resistor. Si. i«. 27X 


100156-273 




sua. 


137 


Raslstar. • " lOOIC 


100156-101. 




81.31. 


138 


Raaistor. ,■ ■ la 


100156-123 




B1.32- 


139 


Raslstor. " ■ 66OK 


100156-681. 




R1.66. 


mo 


„ , _ . ,„ 


.-,.^/ .^, 






■ 










I 


11.1 


Raetator. » • 390IC 


100156.391. 




Bti68. 


m2 


Raaiator. • ■ 1.5M 


100156-155 




B509. 


lii"* 


, .--„ 


,„„, ^...- ^^, 




^^. - 


1 


L„ , i-JJ 








i 


UJ. 


Raslstar. " " 390K 


100156-39U 




BSn. 


U.5 


Raaistor. " " 3.3« 


100156-335 




8536. 


11.6 










U.7 


Wire, SoUd Insulated. 


10021.3-921. 


VR 


Juapar Jl. Fraa XK to LL. 










Junpar J2. 


• ■ T. , 










Juaper Jh. 


PP • BS. 










Junpar J5. ' 


r • 0. 










Junpar J6. 


• 00 • HH. 










Juapar J7. 


• B • J. 










Juicer J8. 


Bt *n. 










Junpar J?. 


D • 1. 




. 






Juiqiar JIO. 


■ AA • CC, 








Junper Jll. ' 


W * I.. " 








Juapar JlS. 


' A • C. 






Junpar J16. ' 


00 " V?. 






i Juapar J17. 


■ W* " XX. 




■ ; Junpar J19. 


• OD ■ IP20«. 








\ ' I 



^^^ 


1^"^ MATERIAL LIST 






ML 


DRAWINC 


wo. . 


mtt. 


^ 


2001(68 - 


015 • 




m 


ml 


1^ 


ASSr.TRAliSPORT ELBCT80KICS 

•^.Vr?" Pwn. lype'P' 18 iM. SA}. 9Ch.MODEL no. 


_ 




JU or 


ITEM 
NO. 


DRAWING TITLE 


DWG. NO. 


NO. REO. 


REMARKS ON CKT 


fitua. 


131 


Capacitor, Tantalun. lOuf 


100070-106 


1 


C20l(. 




132 


* 












133 












, 


131. 








'. 


135 










136 


Resistor. Sf. i*. I8K 


100156-163 




Bl.21. 


137 


Raslstor. " " 68K 


100156-683 




Hl.31. 


138 


Resistor. " " 13X 


100156-133 




Hl.32. 




139 


Resistor. " " 66C« 


100156-681. 




HU66. j 


11.0 


fte»ts*in — «— • —iS9- 


IQOlgt.lCl 




IHU?!' 




ua 


Hasister. " " 390IC 


100156-391. 




81.68. 




U.2 


Resistor. ■ " l.SM 


100150-155 




R509. 


11.3 




160U6-151 






UJ. 


Resistor. " " 390K 


10O156-39U 




8511. 


11.5 


Resistor. " " 3.3« 


100156-335 




R536. 


11.6 










U.7 


Wire, Solid Insulated. 


10021.6-921. 


k/R 


Junper Jl. Fran tt ta LL, 






1 


Jumper J2. " 


• T. 










Juaper Jl.. " PP 


" BR. 










J}xmp*T J5. ■ ' 


■ 0. 








Junper J6. " OQ 


" I«, 








Jun)ar J7. " " 


" J. 








Juaper J8. " BS 


" n. 




i 


Jumper J9. " D 


' E. 




1 


Junper JIO. " AA 


« CC. 


1 




Jui^r JU. " W 


• X. 




1 _ 




Junper JlS. ' A 


" c. 








Juaper JI6. " 00 


" »T. 


! 






Jui^>ar JI7. ■ W 


• XX. 


i 






JuiUfier J19. " DO 


■ ipaoe. 


1 








. ■ 



.ti 


- Q16 j • 


v-l 


, n „ 


:«i. ouie. 






~l 


1., 


























•J. 


to a. 


B 


■ T. 


r.- 


• VL. 


r 


• a. 


>j - HH. } 


H 


- i. 


iX 


" rr. 


J 


• E. 


kX 


■ cc. 


w 


" 1. 


* 


■ c. 


UTJ 


• ¥V. 


'>M 


" U. 


ZU 


• T«08, 


1 




* .J 



IMS MO. *EV, 



iS8 - 017 



S-ftT Jl Of. 



CkI. ocuc. 



—I 



TP208. 



m 


Ift 1 " 


« 1 c n 1 


« 1_ L.< J 1 




ML 


h- 




1 i 




ASSr .TRANSPORT EUEC 
!■= PWB. TvM'P' LSipa. 




li 




2001.86 - 


018 j 




TRONICS 
-S/0. 9 


?h. MODEL NO. . 


_ DATeUZllZU SHtEiZi. Of 








ITEM 
NO. 


DRAWING TITLE 


0»G. HO. 


NO. REO. 


AEUARKi ON CK 


. OESIS. 1 


131 


C(p«cltor, Tuitalun. 


l.SuX. 


100136-155 


1 


C20li. 


132 










133 










13li 










135 










136 


Resistor, S%, iv- 


9.1K 


100156-912 




81.21. 


137 


Resistor. " " 


27K 


100156-273 




B1.31. 


138 


ReslJtor. " " 


ISK 


100156-153 




81.32. 


139 


Resistor, " " 


30« 


lfl0156-30it 




ai.66. 




1 
1 


UiO 




iSO- 




1 ■ 




iia 


Resistor. " " 


330C 


100156-331. 




lil.68. 


11.9 


Reelstor, " " 


(Sac 


100156-681. 




8509. 






11.3 


..-- 

























1i|li 


Resistor. " " 


jyoK. 


100156-331 




R^«. 


11.5 










1L6 










11.7 


Wire, Solid Insulated. 


100218-921. 


aA 


Juisper Jl. 


From DC to LL. | 










Juaper J2. 


• U 


" ?. 










Jumper Jl.. 


" PP 


" RR. 










Jumper J5. 


F 


" 0. 










Juiaper J6. 


• QG 


•»IH. 










Jumper J7> 


H 


" J. 








Jumper J8. 


• EE 


■ FF. 








Jui«per J9. 


li 


" E, 


1 




! 


Jumper JIO. 


■ AA 


" CC. 








irniper Jll. 


« W 


" I, 










Jumper Jl5. 


A 


■ C. 








Jumper Jl6. 


• UU 


" VT. 








Jumper J17. 


" vu 


" IX. 








Jumper J19. 


« ED 


• TP208. 



















^^ 


A^ MATERIAL LIST 




k Jl OR&VIMC 


NO. 


REV. 




- 


ML 2001.83. 


019 




V 




^ 


B..— r ASSr.TRAHSPOKT ELECTROMICS 

"'t'f' PWB. TVD«'A> lOloa. S/a. 9Ch.-nnr, »n 


_ oateU^^I sheet 


?1» Of 


ITEM 
NO. 


ORAWINC TITLE 


D»C HO. 


NO. REQ. 


REMARKS ON CKT 


. OESIS. 


131 










132 










133 










131. 










135 










136 


Resistor. St. iy. 33K 


100156-333 




81.21. 


137 


Resistor. " • 1?0K 


100156-12fc 




81:31. 


138 


RMlstor. ' " 12K 


100156-123 




81.32. 


139 


Resistor. " " 680IC 


100156-681. 




81.66. 


ILO 




















U.1 


Resistor. •• " 390t 


100156-391. 




81.68. 


11.2 


Resistor.' " " 1.5« 


100156-155 




R509. 


lt.3 










. 










lUi 


Resistor. " ■ 390K 


100156-391. 




R5U. 


11.5 


Resistor. " " 3.3H 


100156^335 




LRS36. 


11.6 










U.7 


Wire, Solid Xneuleted. 


10021.e-92U 


a/r 


Jumper Jl. From JJ 


to a.. 










Jumper J2. " T 


• V. 










Jumper J3. " L 


" M. 










Jumper J5. " F 


■« 0. 










Jumper J7. " H 


" J. 










Jumper J8. " EE 


- FF. 










Jumper J9. " D 


• I. 










Jumper JIO. " AA 


" CC. 










Jumper JU. " W 


" X. 










Jumper J13. - H 


• p. 










Jumper JIU. " R 


" s. 










Jumper J19. " DO 


" TP208. 


































1 



A 


A 1 ""^ • '-'^' 


»M- -1 J 1 




IfWll 1 


te — "-i 


Iju - 

ASSr.TRAMSPQRT ELECT«3NICS 


U 


|IVILj 200li88 


■ 020 f 


0ATtUZ22ZllsHEt 


25l Of 






ITEM 
NO. 


DRAWING TITLE 


Due. HO. 


NO. REQ. 


REMARKS ON CK 


. OtSIG. 


131 










13? 










133 










131. 










135 










136 


Seslstor. S%. iw. 271C 


100156-273 




HL21. 


137 


Resistor. " " lOQK 


100156-101 




Rli31. 


138 


Resistor. " " 12K 


100156-123 




RL32. 


13? 


.^5l.=tor. " " 680S 


100156=681. 




S!j66. 


ILO 








rjLjLa- 










""•"' ■ 


U.1 


Heal5tor. " " 390K 


100156-391. 




R1.68. 




11.2 


.Resistor. " " 1.5H 


100156-155 




R509. 1 


11.3 




















Wi 


Resistor. " " 390K 


100156-391. 




R5U. 


IhS 


Resistor. " " 3.3M 


100156-335 




R536. 


11.6 










11.7 


Wire, Solid Insuleted. 


1002!,a-92U 


X/R 


Jumper Jl. From J J 


to KK. 










Jumper J2. " T 


• f. 










Jumper J3. " !• 


" H. 










Jumper J5. " F 


" 0. 










Jumper J7. " H 


" J. 










Jumper J6. ' EE 


• FT. 










Jumper J?= " D 


" E, 










Ju-Tiper JIO. " AA 


" CC. 










Jumper JU. " W 


• X. 










Jumper J13. " « 


■ p. 










Jumper Jll.. " a 


■ s. 










Jumper J19. " W 


■ TP208. 










































^"^ MATERI 


AL LIST 






ML 




OR AWIMC 


NO. REV. 




H 1 ■ — 




200i.68 - 


021 






U^ 


ASSr.raASSPCSiT eiectbohics 
'''t-!?f PWE. Tvne'A' 18 Ids.S/G. 9Ch. «<,or, un 


_ 


DATE UliiZZZl SHEET 


.26. OF ■ 


ITEM 
HO. 


DRAWING TITLE 


Owe. NO. 


NO. REQ. 


REMARKS ON CKT 


. DESIS. 


131 










132 










133 










131. 










135 










136 


Resistor. Sf. Jv, 18K 


100156-163 




RL21. 


137 


Besletor. << ■ 6&K 


100156-663 




HU31. 


138 


Resistor. " " 13K 


107156-133 




aL32. 


139 


Resistor. " " 680K 


103156-681. 




Rl.66. 


11.0 


r, . » - 


^, 




















lil 


Resistor. " « 3?QK 


100156.39U 




H!46a. 


11:2 


Heairtor. " " l.SH 


100156-155 




8509. 


1L3 








„^. - 
















IW. 


Resistor. " " 3?0K 


100156-391. 




R511. 


11.5 


Resistor. " " 3.3M 


100156-335 




8536. 


11.6 










11.7 


Wire, Solid InsuUted. 


100216-921. 


A/R 


Jumper Jl. 


From JJ 


to UC. 








, 


Jumper J2. 


T 


■ V. 










Jumper J3. 


L 


" M. 










Jumper J5. 


" F 


" a. 










Jumper J7. 


" H 


" J. 










Ju:^^ J8. 


" a 


" FT. 










Jumper J9. 


D 


" E. 










Jumper JIO. 


" AA 


" CC. 










Jumper Jll.. 


• W 


" I. 










Jumper J13. 


" N 


" p. 




-'-' 






Jumper Jll.. 


R 


■ s. 










Jumper J19. 


• no 


• TP206. 






































1 



M 


« 1 


A 1 crv • 


*»- uii 1 




ML 










Vu ~" 


TRONICS: " 

S/Ot 9S^' MODEL NO. . 


¥ 




200U68 - 


022 




M.«.c ASST.TRA-JSPORT ELEC 
TITLE ."WB. Tvne'A' 25iDS. 


DATE ilZ22Z71 SHEET 


21. OF 


ITEM 

NO. 


DRAWING TITLE 


D»C. MO. 


NO. REO. 


REMAR 


KS OH CKT 


OESIC. 


131 










132 










133 










131. 










135 










136 


Resistor. 5%. iv. 


15K 


1-X156-153 


1 


Ra21. 


137 


iiesl.itor. » " 


51K 


100156-513 


1 


81.31. 


138 


Resistor. " " 


13^ 


10)156-133 


1 


H1.32. 


139 


Pjsiistcr. " " 


$HOK 


100l5A-aH), 


1 


HI166. 


lUO 




-rn 






i*M?i 






1 

1 










3J.1 


Resistor. " " 


390K 


100156-39U 


1 


81.66. 1 


11.2 


Heslftor. " " 


I.5."! 


100156-155 


1 


R509. 






li.3 




.^^ 




, 


iihIwwm 


















ihk 


Resistor. " " 


390K 


100156-391. 


1 


RSn. ■, 


11.5 


Resistor. " " 


3.3.>t 


1C0156-335 


1 


8536. 


11.6 










11.7 


Wire, Solid Insulsted. 


1002U8-92li 


a/r 


Jumper Jl. 


From JJ to KK. | 










Jumper J2. 


" T 


" V. 










Jumper J3. 


L 


" M. 










Juiqwr J5. 


F 


" G. 










Jumper J7. 


H 


" J. ♦ 










Jumper J8. 


• EE 


■ FF. * 










Jumper J9. 


" D 


" E. 










Jumper JIO. 


" AA 


" CC. 










Jumper Jll. 


" W 


" X. 










Jumper J13. 


N 


" P. 








Jumper Jll.. 


■ R 


" s. 






Jun^r JI9. 


DO 


■ TP208. 








1 





















^"^ MATERIAL LIST 






ML 


DRAWING NO. 


«fV. 




m 1 zz. ; 


2001.68 - 023 






mi 


»..»«: ASSr.TRAMSPOKI ELECTRONICS ; 

°?*TTr PWE. IVT«'A> 37iiDS.S/Ci. 9Ch. w,nr, Nn l«f 


n.T. 11/22/71 „,„T 28 „. 


ITEM 
NO. 


DRAWING TITLE 


owg.no. 


NO. REQ. 


REMARKS ON CKT. DESIC. 


131 










132 










133 










131. 










135 










136 


Resistor. $i. iw. lOK 


100156-103 




Rl.21. 


137 


RMlstor. " " 33^ 


100156-333 




Hb31. 


138 


Resistor. " " 15K 


100156-153 


1 


Hl.32. 


139 


Resistor. " " 300K 


100156-301 




Rl.66. 


11.0 


« . . .. » i^ir 






AL4?« 


1 








^^•^ 


1 


111 


Resistor, " " 390K 


100156-391. 




Rl.66. 


11.2 


Resistor. " " 68OK 


100156-681. 




R509. 


11.3 




















1 


lU. 


Re«ietor. " " 390£ 


100156-391. 




R5U. 


11.5 










11.6 










11.7 


Wlre^ Solid Insulated. 


10021.6-921. 


a/h 


Jumper Jl. From JJ to U. 










Jumper J2. " T " V. 










Ju«q>er J3. " I ' H. 










Jumper J5. " F ■ G. 










Jumper J7. " H "J. 










Jumper J6. • EE - FF. 








Jumper J9. " D " E. 






Jumper JIO. ' AA " CC. 






Jumper Jll. " W " X. 


j 




Jumper J13. " N ■ P. 






Jumper Jll.. " R " S. 


> ! 


Jul1^Jer J19. " DD ■ TP208. 


1 




1 






! i 



m 


1^ 1 MA 1 CKI AL CI > 1 




Ml 1 — "'"■"„"'■ 


• "v: rr^ 


1 


u 

ASST. TRANSPORT ELECTHOHICS 

. PWP Typ.'*' Ij';ij(>r ^^- 9Ch. winF. wn 


\i 


iVii-l aoouae . 


oti«; ' V':> 


ORawk 




a «. 










ITEH 
HO. 


ORAWINC TITLE 


DWG. NO. 


HO. REO. 


' REMARKS OH CKT 


OltMI. 


131 








■ ^. 


132 










133 










131. 










135 










136 


Resistor. S%. i«. 


9.H 


100156-912 




81.21. 


137 


Resistor. " " 


27K 


iooi56-rr3 




ni.31. 


1 


138 


Resistor. " " 


15K 


100156-153 


1 


Rli32. 


139 


Resistor. " " 


3OOK 


100154-301* 




81.66. 


lliO 


. 


^^ 




1 










*T * " 


11.1 


Resistor. " " 


330K 


1O0156-33U 




RU68. 1 


Tiia 


Resistor. " " 


68OK 


100l56.«li 




R509. 




iij3 


.... . . 






. 


•;^^; , 














lU. 


Resistor. " " 


33OK 


100156-331. 




RSU. 


11.5 










11.6 










11.7 


Wire, Solid Insulated. 


1002148-921. 


A/R 


Jumper Jl. Fre* JJ to EC. , 










Jumper J2. " T 


• ». 










Jumper J3. ■ t 


■■ H. 










Jumper J5. " T 


•0, 










Jumper J7. " & 


•^. 










Jumper J8. " ES 


"IT. 










Jyitspar J9. " B 


" IS. 










Jumper. JIO. " AA 


•^cc; 










Jumper Jll. " V 


" X. 










Jumper J13. " N 


• *. 










Joi^Mr am. ■ S 


." «. 










JuR^per JX9. ' DO 


• IKO*. 




















■■ 










.■ 













■m" 


m^ 


MATERIAL LIST 






ML 


"^^rW-fSi 


%u 


SHORT HXECTSOSICS 
'P' lOios. D/0. 7 


?h. liOOEL NO. „ 


1^ . 


2Ki^..y»-: : 


' ; 


»..««: ASSI.TRA'J 




DATfU 
















ITEM 
MO. 


ORAWI 


NG TITLE 




owe NO. 


NO. REQ. 


Vemarki «» qtj.'»tW" 




131 


Cspacltor, Ta^tslum. 


lOttf 


100070-106 


1 


C20U. 




J.^ 


132 








, 




__^ , 


133 


Resistor, 5J- 


jw. 


750 


109156-751 




R23U. 






131. 


Resistor, " 


3W. 


U7 


100068-1.70 




K2lt8. 






135 


.Hesistor, " 


jw. 


750 


100156-751 




R268. 




■ 


136 


Resistor, " 


- 


33K 


100156-333 




81.21. 




-.— 


137 


Resistor, " 


- 


12C« 


107156-121. 




31.31. 






13« 


Resistor, ' 


- 


12K 


100156-123 




Rl:32. 






139 


Resistor, " 


- 


680« 


1X)156-661. 




81.66. 




„ 


11.0 




- 


— i5»H 


moigo-ua 




"«be^. ..J 


llil 


Hesl"tor, * 


- 


390X 


1X)1>6-39U 




.Ri.6e. 






U.2 


-■tesistor, " 


" 


1.5K 


100156-155 




R509. 




^-t^ 


11.3 




- 














lU. 


Utri-tn, • 


- 


3?« 


100156-391. 




H511. J 


1^5 


RerlTtor, SJ. 


;v. 


3.3M 


1M150-375 




8536. 




^ 


1L6 








J 


V.7 


•lire, Solid 1 


nfulated. 




loo^iJC-?2^J 


. a/r 


Jumper Jl. From JJ toJOt. 


i 










Jumper J< 


. ■ " v. 


_ ^ 










Jumper Jl 


, « PP ■ BK. 


—• 










Juiiper J; 


. ■ F • b. 










Jumper J6. ■ QG " 191. 












Jumper J' 


H " J. 


. 










Jumper J8. " EE ■ FF. 


^ 










Junper J9. " ^: I. 


— i* 


1- 






Juj^ier JIO. ■ AA » CO. 


~*r 


[■■ * 






Jumper Jll. " W," X. 


1 J 






Jumper J. 


I. " K. 


.-^ 


— t- 
















J 












' 






, , -t 



H 



\%] 


MA 1 tKI AL Lii 1 




ML: 20X83 


- 028 




:?J.NS?O.TT il;-^ 
-■.'^'!" 25lP?. 




1/ 


Assr. 


Tscriics 
l/G. 7 


Q»- MODE- NO, _ 


o.itVA-ta- sHEtT 


33. 0'. 


— 










ITE« 


0« 


AOING TITLE 




C«G. "C. 


^O. HtQ. 


aEMARKS ON CIT 


. DESIC. 




131 


CapiCitor 


, TantiluT.. 


l.S'-f 


1X136-15S 




CJOU. 


132 








• 


133 


aerl-tor. 


5i. iv. 


750 


lOCl 56-751 




8231. 




\ 


13a 


Hesiftcr, 


• 3k. 


1.7 


iai(06e-i.7'J 




taia. 




135 


K»3istor, 


" r--. 


7SC 


100156-751 




8265. I 


136 


Ha."l.->t6r, 


» ,. 


15K 


l'XlJo-.--!>3 




«ii21. 






13 1 


a-3iFt3r, 


: . 


ri£ 


1X^156-513 




3L31. 


133 


Haristor, 


, , 


13K 


1»1S6-133 




«L32. 


139 


Keslr^or, 


., ,. 


68C* 


10Cl56-6iSli 




itti66. 


liiO 






3S9- 


1.001S6 Igl 


1 * 


4U^ 




! 


U.1 


aejistc.-. 


. .. 


3901 


13DlS6-3yi4 




Mi6a. 


lii2 


8»!'litor, 


, . 


1.5M 


100156-lSS 




8509- 


iJ.3 


■°.;Ti,r*.;r, 


' - 


1?"! 


loca:^ ip 




!=^i3- 




— 


Ml 


H*:i3tor, 


■, H 


39« 


lXli;6-3?L 




asii. 




IhS 


H£?l?tor, 


Si. ;«. 


3.3H 


l:)Cl>6.335 




«S36. 


lu6 










U47 


Wlr^, iolld lnfnil»t«d. 


Ij0a6-92i. 


Va 


JuMMr Ji. Fro« J J 


t« iUC. 












Aiap«r J2 " 


2 ». 












J«5?er Jli • PP 


« RR. 










Auroer J5. " f 


• G. 












JttJTjer J6. " QG 


" KH. 


i 










Je«p«r J7- • H 


" J. 












Ju-nper Jti. " E£ 


" rr. 












Jumper J9. ," D 


" E. 












, Ju»p«r JIO. • AA 


■ cc. 












j Jumper JU. • W 


" X. 










i Ajnper J3. " L 


" s.. 




i i 


! i' 


1 












- — 1 






i 


1 


1 


, 


1 






i 


( 


I 




1 



^ 



^fc"^ 


^^ MATERIAL LIST 






ML 


ORAVIHC HO. 


:q 


m 








v*»* 


ml 


i^ 


2O0Ltt8 - 029 "I 


ASS?.TH1?;3P0ST SLECT?.0«CS 
'^ATr ?««■. Tvr^e'y 1^7^135. U/a. 7Ch. Nmnf, Nn 


_ 


n.TflA/lt/73- ««"",. 34 fl.._,^ 


ITM 

NO. 


0))*«ING TITLE 


0»6. HO. 


NO. «eo. 


REMASKS ON CICT. OtSIC. 


131 


Capacitor, r»n*.»lLa l^Svt 


10'-136-1>5 


1 


C20L. 


132 










133 


Beslstcr, S/S. 5-". 750 


100156-751 


1 


S23J.. 


13U 


a«eistor, " 3v. UT 


100O6«-Jt7O 




R218. 


135 


itaai^tor, " iv. 7S0 


100156-751 




.126a, 


136 


H««i5tor, •' " ICK 


lCiClf.6-103 




ait2i. 


137 


a«»l»tor, ' " 33£ 


100156-3-3 




fiL31. 


136 


Se^l-tor, • " ISK 


i>Jl5k3-?C3 




tt32. 


13? 


Sislstor, ■■• • 300K 


V)i;iS6-301* 




Hit 66, 


IkO 










1 










» 


ILI 


a«fllstor, - " y?0\ 


ipci:;6-3,3L 




ilii6a. 1 


Ihl 


■taaietor, " " 6dOt 


. l(X;l5o-6SJ. 




It-fl?. f 


IL3 










1 










I 


lUi 


an-lBtor, • ' 3?C« 


lJCl56-3'-'u 




;$ii. 


U5 










lii6 










lii7 


wire, ^olie Insulated. 


10C21it)-92i. 


k/i 


Juaper Jl. >nM JJ to IOC. 


, \ 




Jumper J2. ■ U • V. 






JiCTper Jli. " PP • RR. 






Juaper J5. " F " G. 






A:.-ip*r J6. • GO " Hfl. 






Jumper J7. * H " J. 


] 


Junper J8. " EE " FF. 


1 i 
i 1 




Joirper J?. " D " E. 


■■■■*—■■■ ■ ■■ ■ ■■ ■ — j' —1 

■ 1 




Junper JIO. ■ AA ■ CC. 


1 i 


Jwsper JU. • ¥-• 1. 


i 1 
i i 


Jtnper J3, ' I ' i. 


i 1 
1 1 


. 


















1 1 ! . 


















■1 





« 1 -A1C.M 


AL 1-1 ^ 1 




ML 






. 


1 f 




1 


1^ 


20Qlj6fl 


- 030 




ASSI. TRANSPORT tXECTROMICS 
"r'rT," PWE. Type'P- L?ipa. D/G. JCh. . -.. . 


D. IE 11/12^1 4-et 


.35 or . 


ITEM 
«0. 


oiawinc Title 


0.0. NO. 


10. "to. 


■IEilik«K& ON C« 


. DESIC. 


131 


Capacitor, Tantalum. iSuf 


100136-155 


1 


C2Q1,. } 


132 














133 


Rerlator. Si. ;i*. 750 


100156-751 




«231i. 




: 


131. 


Reeidtor. " 3*'. 1.7 


100066-1*70 




R2tie. 


135 


Resslstor. " Jv. 750 


1O01S6-7S1 




R268. 


136 


Resistor. " " 9. IK 


100156-912 




RL21. 


137 


Resls'tor. " * 27K 


iXii56-?73 




Hi.31. 


138 


Resistor. ■ " 15K 


1X156-153 




>!l.32. 


139 


aeslitor. - ■ 3OOK 


100156-301. 




Rlt66. 


lUo 








fiU3a 




1 

1 








^^^^ 


UJ. 


Ree.l:.tor. " " 330K 


100156-331. 




Bboe. 


11.2 


Re8l»tor. " - 660K 


100156-681, 




8509. 


i li.3 


D . * ,. » ••'« 




, 


™-,« 






. II II ■ II LLJ 






1 ^^ 


lUi 


Seaistor. « " 330iC 


103156-331 


1 


R511. 


XI.5 










Ui6 










li.7 


Wire, Solid Insulated. 


lOoa.e-921. 


A/E 


Juaper Jl. Fn» JJ U 1^. 










Juapcr J2. ' 





" y. 








"^ 


Juiiper Jit. ' 


PP 


' BR. 










Juj^r J5. 


"T 


• 0. 












Jnaper J6. 


' OQ 


• HH. 












Junper J7. 


It 


" J. 










Junper J8. 


EE 


" rr. 










Junper J9. 





" I. 










Junper JIO. 


AA 


" cc. 










Junper Jll. 


V 


■ I, 










Junper J3.. , ' 


' I. 


"It. 





















































^., 


n - 


ATERIAL LIST 






ML 


OR*»IM 


i HO. 


«fV. 






200lt86 


-031 






m 1 


TROSICS 

_J^iL_7Ch. MODEL NO. _ 


Hi 


„ ^ ASSr.TSAhBPORT ELEC 
TiTiF FVE. T-.Tpa'A' lOine. 


_ 


o.TeUilSZZliHfET J6 or. 




ITEM 
HO. 


ORnwiNG Title 


OaCNO. 


NO. HEO- 


REMARKS ON CK 


. DESlC. 




131 


■ 








132 










133 


Seelator. 5*. >• 


750 


1J01S6-751 




R231.. 


131. 


Re'alator. " 3w. 


U7 


100066-1.70 




R2lt8. 






135 


Resiator. • jv. 


750 


1D0156-751 




R26e. 


136 


Resistor. ' " 


33K 


100156-3)3 




R1.21. 


137 


Resistor. " " 


120K 


100156-121. 




H1.31. 


13s 


Resistor. " " 


12K 


10^156-123 




Ra32. 


139 


Resistor. " " 


680K 


100156 -6tU 




R1.66. 


li.0 




icn 






















11.1 


Resistor. " " 


390K 


1X!1S<>-391. 




Rli68. 


11.2 


ileslstor. * " 


l.SM 


1'W156-1S5 




RS09. 


11.3 




























11.1. 


Resiator. " • 


39OIC 


100156-391. 




R5U. j 


11.5 


Resistor. " " 


3.3.'l 


100150-335 




R536. 






11.6 








1 


11.7 


•ire. Solid Insulated. 


10021.8-921. 


V8 


Junper Jl. Fron JJ 


to U. 












Junper J2. 


T 


• V. 












Junper J3. 


• "l 


• *«• 












Junper J5. 


r 


" G. 












Junper J7. 


H 


" J. 












Junper J8. 


EE 


• rr. 












Jun>er J9. 





" t. 












Jiuvper JIO. ' 


AA 


' cc. 


■ 










Junper JU. ' 


H 


" I. 












Jtmper JUj ■ 


1 


« P. 


, ■' 










Junper Jli.. ' 


k 


• 3. 



































































Ift 


m 1 MA 


1 C rt 1 


■'L Lli J 




ML 


1 ■ 1 — 




1 — i 


IJU 

ASSr.TRA.'CPOflT iXECTRONICS . 
•^^T?:' PV.3. T-rcf'A' V4^ps. D/G. 7Ch . .., 


1/ 


2001.88 - 


032 


- 


o.n lli!Wll«€tt 


.37 Of 


ITEM 
HO. 


0«*«riHa TITLE 


2«C. HO. 


NO. "EQ. 


*E«n««s ON CKT 


. DESIC. 


131 










132 










133 


Resistor. Si. jw. 


750 


100156-751 




R23U. 


131. 


itesistcr. " 3". 


1.7 


100066-i70 




.R21.8. 


135 


Resistor. " jw. 


750 


■ 100156-751 




R26S. 




136 


.^sistor. " " 


27K 


1 100156-273 




81.21. 


137 


Resistor. " " 


lOOK 


1X1S6-10L 




31.31. 


138 


Resistor. " " 


12K 


100156-123 




HI.32. 


139 


Resistor. " " 


680K 


10015c-661i 




Rl,66. 


lUO 


... 


trn^ 




















lUl 


Heairtor. " " 


390K 


' 10^156-391. 




RU6e. 


11:2 


Resistor. " " 


1.5M 


1K156-155 




8509. 


11.1 


Rasistrr. " " JiC ■ 


y- 1301!: •■ ici ' 






ILL 


Resistor. " " 


39OK 


1 100156-391. 




RSU. 


■ 1 


1L5 


Resistor. " " 


3.3M 


100156-335 




R536. - . ■ 


11.6 










11.7 


Wire, Solid Insulated. 


i 1002Ji6-92it 


A/t 


Junper Jl. rro- JJ to Ut. 










Ju-oer J2. • T 


• ». 










Jumper J3. " L 


" M. 










Junper J5. " f 


• 0. 










Junper J7. * H 


« J. 










Junper J^. " EE 


" FF, 






J 




Junper J9. " D 


• E. 






■; 




Junper JIO. " AA 


" cc. 










Jui^er JU. - W 


■ I. 










Junper J13, • » 


" P. 










Junper JUt. ' R 


- s. 




|: 




i 




V 








.' 








.._.. . —1 -1 




' 




': 











UJ 

ASSI. 

OR ••INC __■= 


TRA-ISPORT ELEC 
T-,T>e'A' 25ip9. 






Irf 


|IV1L| 200b88-0A f.-"; 


TROSnCS 

D/Q,TCh. „r>ri -n 


o»TeU/l(|/7J SH«r.39 or_,^ 










■ ITEM 
HO. 


OHAWIHG TITLE 


D»C. NO. 


NO. REO. 


ttlmnKil OM CKT. •($!«. : . 


131 








' ' ' ' ^1 


132 








;■ 


133 


Heslrtor. 


Si. i^. 


750 


100156-751 




■B231.. . . .^; 


131. 


.^ri'tor. 


• 3v. 


1.7 


1C»068-1.70 




B2lj8. 


135 


Hesl'tor. 


" J«. 


750 


13Q1S6-751 




8268. 


136 


.Resljtor. 


- - 


15K 


1X150-153 




8L21. _' I 


137 


.lesistor. 


*■ • 


51X 


1M156-513 




RI.3I- 


13a 


Haslstor. 


, . 


131c 


100156-133 




81.32. 


13? 


rt^'istor. 


. , 


bSOit 


100156-66L 




aljAA, 


liiO 


„ , 


. 


















11.1 


Resistor. 


. . 


39dK 


Iti0l56-3?1. 




a«68. 


11.2 


Kcsistor- 


. . 


l.SM 


10015O-155 




HS09. 


11.3 


, . 

























lU. 


He-litnr. 


. . 


3?0K 


100156-39L 




!^U; 


11.5 


Heslsl.r. 


■ • 


3.3« 


10-'l56-335 




fi536. 


11.6 










li.7 


Vii-e, Solid In.-sulated. 


loo?l.;i-92l. 


A/H 


Jumper Jl. Fran JJ t« U. 










Jumoer J2. • T • V. 










Ju.-i?>er J3. " L " M. 










Junper JS. " F • 4. 










Junper J7. " K " J. 










Junper JS. ■ .S ■ FF. 










Junper J9, " D ' I. 










Junper JIO. " AA • CC. 




■ 1 




Jumper Jil. " W « I. 










Junpor JI3. " If " P. 










Junper Jilt. -■•'» 11 • •. l, 








































■•■■ 













"m" 


%T HATErtlAL LIST 






ML 


0«*«IHC NO. *EV. 


m 




20Qt88 - 033 


\^^^ 


ml 


AESr.THA.'iSPO.=tT ELECTRONICS 
""'?"= PWE. TvTje'A- 16 ips. L/0, 




nATfUAa/71 »,€tT38 „, ' 








ITEM 
HO. 


DHiuNG TlT^E 


! D»G. NO. 


NO. tea 


REMARKS ON CKT. OESIC. 


131 










132 










133 


.Resistor. Sit. ;«. 750 


100156-751 




H231.. 


131. 


Kesistar. " 3v. 17 


5 100068-L70 




R21.8. 


13; 


.-tesistor. " in. 750 


f nol.-'.-751 




R266. 


136 


:<«sistor. " " lUK 


ir/-i;o-l(;3 




SL21. 


137 


Resi-^tor. " " 6EK 


; I0015c-6c3 




.Hi 31. 


130 


Heslr-tor. " " 13K 


1x1.0-133 




Hli32. 


139 


rlefl-tor. " " 6«0K 


ia-l>6-6c.l. 




f'Ji66. 


li.0 


» .. -1 ^., 








1 










1 


11.1 


Hesi'tor. ' " 390K 


100156-391. 




fiL6&. 


11.2 


;<erlstor. " " 1.5M 


10015C-155 




R509. 


11.3 










VJ: 


fiesl-tor. " ' 3-70K 


lXl;c.-3vl. 




Ri.ll. 


11.5 


.-ie'istor. " " 3.3« 


1X156-335 




R536. 


11.6 




' 






11.7 


Virtr, Solin rnn-iattd. 


lOOi 3-921. 


a/r 


Junper Jl. fron JJ to AK. 




F^ 


■ 




Juii;per J2. " T " ». 






: 




Ju.-ip«r J3. " ' L " H. 










Ja'«p«r J5. " r " G. , 










Junper J7. " H " J. 










Junoer J8. " EE " FT. 










Jueper J9. " ' t. 










Junper JIO. ' AA * CC. 




\ 




Junper JU. " W " I. 








Ju-Tiper JI3. " M " P. 










Junper JU.. " R " S. 











































■^"" 


»-) 


TRA.>t 
lYBfi 


M^ 


ATERIAL LIST 






a JJ o«*wiHe_iio» -^iMnl 


ASFY. 

TITLE FVB. 




ML 2004.8* -03S 1 


'« 


SPORT ELECTRONICS 

'A' T7jlUS. P^JCh.-OOELNO.. 


1^ 


_ 


oktMAJ/II sn««tJ»0 or -J, 

- - '-^ 


-ITEM 
HO. 


ORAWl 


NQ TITLE 




OW. NO. 


MO. BEQ. 


REMARKS ON CKT. •IMC. 


131 








■ ' - 


132 








■ 


133 


Resistor. 


Si. 


^• 


750 


10O156-751 


1 


R23I.. . 


13U 


Resistor. 




3". 


1.7 


100068-1.70 




821.8. 


135 


Resistor. 




4*. 


750 


100156-751 




8268, 


136 


Keaistor. 






lOK 


100156-103 




«*31- _ . . 


137 


.tesistor. 






33K 


100156-333 




RU31. 


138 


Resistor. 






15K 


100156-153 




81.32. 


139 


Resiator 






300t; 


100156-301. 




81.66. 


II4O 














Hil>«9< 


Ibl 


Reaietor. 






390IC 


iooiS6-3yli 




81.68. 


1L2 


Resistor. 






68DK 


100156-661. 




R509. : 


11.3 




_ 




,^^ 




,• 




* 










Uiii 


Resistor. 


- 


' 


390K 


1J0156-39I. 




R5U. ' ".'' 


11.5 








■ ■ 


11.6 


L 






• \ 


11.7 


iliTf, Solid I 


isulated. 




10O21.8-92II 


Vr 


Juaiper Jl." Pre* JJ to DC. ; 




1 ■ - ■ 






Junper JJ. • T • T. 










Junper J3. • L ■ H. ^ 










Junper- J5. " F " 0. 










Junper J7. ■ H • i. 










Junper J6. " EB * FT. 










Jui^)er J9. " " «. 










Junper JIO. . " AA f CC. , 




! 






Jonper JU. " W " X. 










Jui^>er J13. " » " F. 










Junper JU.. • . B •"»., . „^ 




















■' 




















, : -— K 





K ^ 


MATERIAL LIST 






ML 


n AVIMC 


MO. '' 


>«». 


\u 


2004,88 - 


•036 


^ 




i* 


mJU 

TlTLt IVE. 


riafSrO:« tLECTROmCS 
->„-;.' iMua. L/i.TC 


h. UOOCL HO. _ 




BiTdU^liifil SHttT 


11 Of I 














ITEM 

MO. 


ONAMINC TITLE 


D»C. NO. 


NO. NEO. 


«El>*RI(S ON CKT 


. OCSIG. 




131 








I 


13? 














133 


SMlctor. 


$i. J«. 750 


1003 "".b-TS) 




R231.. 






13l< 


ItoslBtor. 


• 3v. 1*7 


1000664.70 




R2J.8. 






135 


Barliitor. 


• ;«. 750 


10C156-7!:i 




H268. 


\ 


136 


Ksflstor. 


" » ?4.11 


10015fe-912 




RiiZl. 


137 


H*Blstor. 


. . 27t 


100156-273 




1431, 


136 


R»siJ>tor. 


- - ISK 


J 00156-153 




B1j32. 


139 


R«8i!<1.or. 


. . 30(X 


100156-301. 




Hi.66. 


iko 
























lUl 


HariaXor. 


- " >30K 


105156-331. 




Rl.68. 1 


11.2 


RMlsior, 


" ■ WOK 


10C>156-68U 




H50?. 




11.3 




" ■ t *5«- 


10015» ipl 




■m9^ 


^^ 


lUi 


Raslntor. 


• - - 330S 


100156-331. 




isn. 


ll»5 










lii6 










li.7 


Ulre, Solid Insulated. 


10021.5-921. 


a/r 


Jiu9«r Jl. Frea JJ t« U. 


.■ 










Juapar 12. ' 


T 


■ V. ' 












ihu^xr J3. 


L 


" M. 












Joapar J$. 


T 


" 0. 












Jumper J7. ' 


H 


" J. 










Juapar iS. 


EX 


" FT. 










Jwper J9. 


D 


" &. 










Jtmpcr JIO. 


• AA 


- CC. 










Juaper Jll. 


W 


" I. 










Juji«>or J13. 


• N 


" P. 










Juapar Jli.. 


,a 


" s. 





















































"^ 


%"^ MATERIAL LIST 






ML 


ORXINC NO. 


*t«. 


\^ 


1 


Ql.<»OD^L NO. _ 


xi 




2001.83 


- 033 




^ . AS5I.TRi.'CK)HT i-U-JTrfJiilCS 
71*"?° PWB. T-.'o.'i" 12-rt.D3, S/G.? 


- 


0ATiIi/l§/7l>Hen 


111. o». 


., 


ITEM 
MO. 


OR»«INO TITLE 


D«C. NO. 


NO. BEO. 


DttlAlllti ON CKT 


. BEllC. 




131 


Capacitor, Tantalun. lOuf 


100070-106 


1 


.C20t.. 


. 132 










133 










13« 










135 
















136 


Haslsvor. 5*. Jv. 27IC 


100156-273 




ai.21. 








137 


ilaaistor. • ' ICfJK 


lOOlscAlOL 




.-J.31. 








136 


fiasistor. " • 12K 


100156-123 




S«32. 








139 


HeslBtor. • ' ooOi 


i00i>6-66i 




1 


luo 


,^ 


,,.,-. , -, 












' 










li.1 


RasiBVor. - " 390K 


100150-351. 




BL66. 








1U2 


riaslBtor. " " 1.5m 


1X156-155 




R509. 








11.3 
















■ 










lU. 


Koaistor. • " 390K 


100156-39- 




.H51-. 








U5 


Rasistor. ," " .3.3M 


100156-335 


1 


RS36. 


11.6 










117 


Wire, Solid IiisulataJ. 


10021.6-921. 


V3 


Junp«r Jl. 


Froa JUC 


to LI. 












Junper J2. 


■ U 


" V. 












J-unpar Jl.. 


» PP 


" HR. 












Juapar J>'. 


• F 


," G. 












Junpar J6. 


• QG 


" hH. 












Juapar J7. 


• H 


" J. 












Juapsr J8. 


" m 


* FF. 












Jumper J?. 


• a 


• E. 












Juapar JIO. 


<• AA 


• CO. 












Juiaper Jll. 


w 


• 1. 












Juapar Jl5. 


" A 


" C. 










Juj^ar J16. 


' 'JU 


" V?. 








i 


Juapar J)7. 


• WH 


■ II. 








1 


Juapar J3. 


• L 


" K.- 
















. 






,. 









•m" 


m^ MATERIAL LIST 




"" 


ML 


OKAHING 


HO. 


REV. 


UJ 

D*A»M ASSX.THAiCPOBT ELSC 

TITLE „ riS&M Jju^'f -liiiaa. 




2001.88 - 


03? 




Tsa-acs 

SAi. 7Ch. -..nr. NO 1(< 


D.TE 11/18/71 JMEET 


ia Of 


-^j- 


ITEM 
MO. 


DRAaiNC TITLE 


OOCNO. 


NO. BEO. 


aCMAItlt] ON CXT 


OEtie. 




13X 


Capacitor, Tantalun. 


lOuf 


100070-106 


1. 


C20I.. 


132 










133 










131.' 










135 










136 


Reslstbr. S%. ;«. 


33IC 


10^l5<-.333 




.Hlill. 






137 


Resistor. ■ " 


120IC 


100156-121. 




HI. 31. 




, 


138 


Raslrtor. ■ ' 


12iC 


100156-123 




H1.32. t 


139 


Raalstor. * " 


680C 


100156-661. 




R166. 






lie 




























li.1 


Resistor. " ' 


390K 


10Ql$6-39!i 




RL68. I 


1U2 


Resistor. " " 


1.5N 


100156-155 




H50?. 






li.3 


n . 1 ... 








. 
















UJ; 


Re.ilstor. " ' 


39« 


100156-391. 


1 


a5H. 




. 


11.5 


KaBistor, " " 


3.3M 


100156-335 


1 


R536. 


11.6 










11.7 


Vlre, Sollrt In.iul»ted. 


: 0021.1-921. 


aA 


Jumper Jl. >ro« .« 


to LL. 










Juapar J2. ' D 


' T. 










Ju.'Bpar Jit. " PP 


" la. 


■ 


1 






Junper J5. " ■ F 


" 0. 










Juapar J6. ■ CO 


■ HH. 


..", , 








Jumper J7. ■ H 


• J. 










Jumper Jfi. " £Z 


» FF. 






U.<- _.--._ 


_. .. 


Jumper J9. " D 


" K. 


■ 




[ Junper JIO. " AA 


" CC. 






i Ju«?>ar Jll. • « 


" I. 




1 




Juaper Jl5. " A 


" C. 










Juapar J16. • UU 


• 77. 




■- 






Juapar J17. ' WW 


■ II. 








Juapar J3. " I. 


• K. 








t 

















-»■ 


%"* MATERIAL LIST 




ML 


f^A.IN 




T— « 
»r». 




ml — 


'.ROSICS . 

1 ■?/G.7°'..w0PEL NO. . 


lii 


JOCi.88 


-039 


. ..'^ 


' M...C ASSLTSASSPORT SLEC1 

TiTL?° p«s. Tnt'r 18 Xae 


OATEU/la/lllHtlTil*. Of. 


• 


■ ITEH 
. NO. 


DRAWING TITLE 


One. NO. 


so. SEO 


REMARKS on' CKT. DES.C. 




; 131 


Capacitor, Tantalun. 


lOuf 


100070-106 


1 


C20tt. 






: 13? 










: 133 


. 








, 13k 










13S 










136 


Resistor. 5f. jv. , 


18K 


100156-1?3 


1 


fil.21. 


.yyi 


Raalstor. • " 


66K 


100156-683 


1 


.»i.31. 


136 


ileelstor. " • 


13K 


100156-133 


1 


ai.32. 


139 


Resistor. • " 


660K 


100156-661. 


1 


31.66. 






11.0 




ten 






















lia 


Basiator. " ' 


390K 


1X1S6-39U 


1 


Hi.6e. 


11.2 


Rasl.^tor, " " 


1.5M 


.;ooii,t>-l55 


1 


R509. 


li.3 


.... - - 




















/ 




iia, 


Re.-(ls-.or. " " 


390K 


^X156-3?U 


\ 


RSll. 


llo 


.SesLitor. " " 


?.^n 


i00l;>t)-335 


1 


RS36. 


11.6 










li.7 


Wire, SoUt* I.iinilated. 


10021.0-921. 


aA 


Ju.niper Jl. Froa KK 


to IX. 












Juaper J2. " U 


" V. 


- 










J\ui?)er JU. ' PP 


» KR. 












Juapar J5. » F 


■ U. 












Junper J6. " GC 


" m. 












Juapar J7. " H 


« J. 






1 






Ju.T.par J8. " EK 


• FF. 






i 




Jumper J9. " D 


• E. 






i j 


Juapar JIO, " AA 


■ CC. 






j i 


Juaper Jll. " W 


" I. 










? 




Juaper Jl5. * A 


■ c. 














Juicer J16. • iro 


* TV. 










I 




JvRvar JI7. ■ WW 


» n. 








I 






Juapar J3. ' L 


" I. 


i 























%T - 


4ATERIAL LIST 




ML 


DRAaiHG NO. 


«r». 






200l.bb 


- 01.0 




m 


ml 


. r/a. 7Ch. v.,,nF ..n 


'4 


"T^r;" ••'•-?. Tvnr'- 2ti^- 


„,„ 11/22^1 s-tt 


h<. ., 


ITtM 
»0. 


DBAKING TITLE 


D«C. NO. 


NO. HEQ. 


Rl»*»«S ON C»l 


. CESIO. 


131 


Caoacltor, Ta^tt .u.t. 


l.5>.r 


1 .a3t-l55 


1 


C201;. 


132 










133 










131. 










135 










136 


n-jtit^jT. Si. iv. 


15j. 


'.""-■>: 0-153 


I 


r-.^21. 


13/ 


?.a-i?tor. ■■' '• 


5u 


lU)15o-;-13 


1 


Hi, 31 


13il 


RcsLit^-r. " " 


13K 


i^01>o-i5? 


1 


■A.- 2. 


139 


.-i^si:-i.uf •' •• 


tcof. 


1' •.■156-'-'L!i 


1 


ii6o. 


UiO 


. 


















■^ 




I'll 


.Sesi'tor. " " 


Z'K>*. 


10Ci;6-3?!. 


1 


Ri.t)8. 




li:2 


Seai;tor. " " 


1. ;.- 


iO.''15o-155 


:. 


1 


11.3 


„ - 
























iia, 


aesi'ijr. ' " 


39^K 


1001J6-391. 


^ 


'.511 . 




u-; 


lii.l'Jt.or. '■ " 


J.S"-. 


r >''..r>o •3;'- 


J 


.•;.'36. 


11.6 










iby 


..•■-r-., -o.lc i::: Utsc , 


l■.>^Jl.^.v5;>l, 


;.A 


Ju.--.er j: rroM h_-: 


to LL. 










,un .or J?. • U 


■ V. 










J'ljiper j.. ■■ PP 


•' )&. 










Jumper JS. " F 


- vi. 










JuT.pt r Jb. " i>j 


" HH. 










.N:-".r ;?. • H 


" i. 




1 






Juirper J5. " SE 


' FF. 










Ju.Tjcr J9. " J 


" E. 


' 




JuT.per Jl''. " AA 


" cc. 










Junper Jll. " W 


" I. 










Ju.T.per- JI5. " A 


" c. 










Jumper JI6. " UTJ 


" w. 










Junper J17. " WW 


" II. 










Juapar J3. . " L 


■«• 




1 
















■ 





^"^ MATERIAL > LIST 






ML 


DRAWING MO. 


"M 




m 1 ; 


200L88 


-OUI 








mi 


ii 




BRAWNS asi.trahsport electhonics 


— 


DATE 11/22Z21 SHEET .1.4 Of. 


' 


' 


'iS" 


DRAWING TITLE 1 DKCNC. 


NO. HEO. 


REMARKS ON CK 


T. OEilC. 




, 


131 


Capacitor, Tantalua. 1.5uf. 


100136-155 


1 


C201.. 




132 












133 












13J. 












135 












136 


Resistor. SI.. >. lOK 


100156-103 




RL21. 




137 


.tesl.'itor. " " 331 


100156-333 




RI.3I. 








138 


Re.«lstor. " " ISK 


10C156-1S3 




RL32. 




- 




139 


Resistor. " " 300K 


10-1156-301. 




HL66. 




iho 








M«i7i 




















11.1 


Haaistor. " " 390K 


100156-391 


1 


RL68. 




11.2 


Haslstor. " " 6eoiC 


J00156-681. 




R509. 








li.3 






^ 


AdOv 
















■9^*^ 




]l|li 


i^slstor. " " 39011 


100156-391. 




RSll. 








11.5 








■ 


11.6 












li.7 


Wire, -Solid Insulated. 


1M2L8-921. 


A/R 


Juapar Jl . Froa U 


to U. 














Juapar J2. ■ 'J 


" 7. 














Juj?>er JU. • PP 


■ 8H. 


- 












Juaper Jj. " F 


• 0. 


i 










Juaper J6. ■■ GO 


• HH. 














Junper J7. " H 


■ J. 














Junper J6. ' Tt 


•• FF. 


' 










f ■ ■ 


Juapar 49. " '"^ 


" 1. 


' 










Juapar JIO. • AA 


- CC. 














Juapar JU. * W 


• X. 














Juapar Jl5. " A 


• C. 














Juapar J16. * UV 


• 77. 














Juapar J17. " W 


• U. 














Juaper J3. " L 


" I. 






t 



















^" 


m"\ MATERIAL LIST 






ML 


ORAIINS H». 


REV 






2001.68 - 0L2 




■ ' m.-,. 


m 


1» 


i),,„ ASSr.T.HA^PORT electronics 
1*t'i!('^ PW9. TVT)*'P' L5iP9. S/O. 7Ch. -nnFi ^Q 


— 


OAT,llZ22/lJ SHEET LT. Of. 




NO. 


DRAT.. NO TITLE 


0.6. NO. 


NO. «•£&. 


REM** 


KS ON CKT. DEUS. 




;i3i 


Capacitor, Ta.'.talu.n. l.^uX. 


100136-155 


1 


C20L. 


132 










"133 










'131. 










-135 










:i36 


^ei-liitor. Si. ,^v. 9. IX 


10C156-912 




Hi;21. 


137 


.-iejljtor. - " 27K 


100156-273 




SL31. 




\ 


'136 


Fterl.-tor. " " 15K 


100156-153 




K1.32. 


:i39 


Rerlrtor. " '■- 300i 


" 1001$6-30L 




.11.66. 


'11.0 
























11.1 


Resistor. " " 330K 


100156-331. 




10,66. 


ill.2 


Re'irtor. • " 680it 


100156-681. 




R5Q9. 


11.3 
























lU 


iiejlytor. " " 330K 


r-iOl5t-33J. 




RSll. 






liiS 










:U.6 


., 








jli.7 


Hre, Solid Insulated. 


10D21.8-92L 


A/R 


iujKfMT Jl. 


Fron BC to U. 






, 






Juapar J2. 


U • 7. 




i 








Jumper Jl). 


"' PP " RR. 




! 








JuiV>ar J5> 


" F " Q. 




i 








Jui^>ar J6. 


• OG " HB. 




1 








Juapar J7. 


•'• H • t. 


' 


', ■ 








Ju-mpar J8. 


" KB • FT. 












Juapar J9. 


I> " B. 












Juapar JIO. 


• u • cc: 


-■ 


j 






Juaper JU. 


w ■ 1. 










Jui^r J15. 


A • c. 




! 




1 




Junpar i\b. 


■ UU • 77. 


:: 


i 




' 




Juapar JI7. 


" WW « IX. 




I: ! J 


-1 


Junp«r J3» 


L • K. 





hm- 


n - 


ATERIAL LIST 






.A. DRA.INa HO. 


F 


i a 




IVIL. 2001.88 -01.3 


1^. 


1 m.,,^ 


mi 


TRONICS 
S/G. 7Ch . MODEL NO. . 


1^ 


Ua«nc ASSr.TRAKSPORT ELF,C 
i T.T. . PV,!!. TVTW'A' lOlpa. 




OATEia/22/71 SHEET ta. Of 








ITEM 
NO. 


DRAWING TITLE 


DWG. NO. 


NO. REO. 


REMARKS OM CKT. D(U6. . 


.131 










132 










b3 










u 










bs 










J36 


.Healstor. Si. i". 


33lt 


100156-333 




H1.21. 


f" 


aesi!«tor. " " 


1201 


100156-131. 




EL 31. 




n^ 


Reai.-'lor. " " 


12IC 


100156-123 




Rl.3i. f 


139 


Kesistor. " " 


'6eoi£ 


100156-681. 




Rl.66. 




iLC 






















Ul 


Kealator. " " 


3901 


100156-39*. 




Rb68. 




ii.2 


Heal.'tor. " " 


1.5M 


100156-155 




R509. -i 


11.3 


lirlrt.r. 


ifn 


















11.1. 


fiealator. " " 


390K 


100156-391. 




R511. 




11.5 


Reflst.-r. " " 


3.3« 


1001t,t^335 




RS36. 




Jll.6 








J 


ijj7 


V»lpe, Colld Initiated. 


lC02Ld-921. 


A/H 


Juaper Jl. Froa JJ/to «. 




, 








Juapar J2. " T " f . 


I ■ 










Ju.i^>ar J3« " I" " M. 


■ 










Junpar J5. * F ■ 0. 


■ 










Juapar J7. » H " J. 


■ . 










Junpar Jfi. " XE " FF. 


- 










Juapar J9. " D ' i. J 


1 








Juapar JIO. " AA ■ CC. 












Jumper JU. " W >" 1. 


" ' 








Juapar J13. ■ ' H " P. 






. 






Juapar JIU. " R " 3. 














1 










1 








rr 









t^ 


%T MATERI 








j^ >, ! OB*. INC 


MO. 


«t». 




•V3Lj 200L88 - 


OlA 




V 1 




ASSr.TrU.MSPORT ELECTSJNICS 


t.,fUZ22Zll i..eE. 


U9. 0.- 


— 


xo. 


0>>»«(N0 Tiri.t 


D»-. NO. 


NO. "CD. 


• cteKS o« c«T 


. DCilG. 




131 














n? 










133 


1 








IJli 










135 










136 


ierlrtor. H. ,w. 27K 


l>J15t-?73 




Hl:21. 


137 


!'.erl8tor. " " !'■«* 


lyoiyt.ia 




RL?1. 


13** 


lieil'tor. " « 13K 


i'.Mi:;6.i23 




i(L3?. 


139 


-tesi-tor. ■ • 6dO« 


l^XviSt-o^ii 


1. 


Hl;66, 






ILO 


r..it>>iF. — «— i U^ft 






-8U^ j 


11:1 


.tefii-tor. • " Xni 


lX!lht-39l4 




fih6e. 






tu2 


Sasistor. ' - 15"* 


iijui>-i55 




S509. 


lliS 




i-.'.ii: ■ .i>i 




kjlo. 


lU 


ne^irtor. ■ « 3.^« 


ljylic-3?ii 




Ki-ll. 






1U5 


Ke;«lstor. • " 3.3M 


nr)i56-335 




H536. 






U.6 














1147 


V.ire, r.alxa In.Tul»t.e<<. 


l-X;?i.S-92U 


A/fi 


Jumper Jl. from JJ 


to KIC. 




• 






JuBD*r J2. " T 


• T. 




. 






Juaper J3. '" L 


• M. 












Juaoer JS. " F 


" 3. 












Jumper J7. " H 


" J. 












JUKper J6. " EE 


" FF. 












JuBper Jy. " D 


"" E. 






1 1 


Juaper JIO. " AA 


" CC. 




i 


Junper JU. " V 


" I. 






Juii?«r J13. " H 


- r.' 








! j Jumper Jli*. " S 


• S- 






i ! i 1 






t 1 




1 






















. ! 1 ! 1 ' 



-m" 


%1 - 


ATERI AL LIST 






ML 


OtA'INC NO. 


nev. 


m 




200668 -01.6 






« 1 


^/:i.7Ch.. MODEL NO. _ 


¥ 


„. „^ ASST.T.'U'JSPORT SLEC 


_ 


0*TtilZ22^1l««tT 51. OF. 


1 


iTe« 

NO. 


D«»1«1I.C TITLE 


0«G. NO. NO. RCQ. 


REHtIXt ON CKT. CESIC. 


131 










132 










133 










1314 










135 










136 


Kesl.itor. 5*. ,v. 


l3«i 


1>-.15<-1>3 


1 


«.-.21. 


137 


.He!<i.itor. " " 


51* 


J>;156-S13 


i. 


io^.n. 


13a 


H»-l9tor. " " 


I'lt 


l;iU;6-133 


1 


Ht32. 


139 


ae-ii'tor. ■■ " 


6tOK 


10:Uv^-6;-i; 


1 


ahb6. 


11,0 


„ „ 


,r^ 






















lill 


•tejiletor. " " 


390K 


l•015^-3?l. 


1 


Hi6fi. 


• il2 


.Haslrtor. " " 


1.5M 


-■>: .'..56-155 




.•i509. 


3U3 


, y 


-..-^ 










J 












lijj 


Reil.-^tor. " " ' 


3yc.\ 


lraJ^l.-3y): 


-1 


R5U. ^ 


11.5 


aerlrtor. " " 


3.3K 


l(«Jl5o-3?5 


1 


R530. 




1L6 








1 


11.7 


Wiri-, i'olld InyiiUtHri. 


]002Lb-o?l: 


A 'R 


Jumper Jl. tn» JJ to KS. 












JuMper v2. " T " V. 






■ 




Junper J3. " I. * M. 










Jumper J5. " F ' u- 










Junper J7. " H "J. 










Jumper J8. " EE "FT. 












Ju.nper J?. " D " E. 










Jurto^r JIO. • AA ■ CC. 










Jumper JU. ■ W " 1. 










Jumper JL3. » N • P. 












Ju.-iper Jlu. " R " S. 














































• 





%*^ MATERIAL LIST 


" 


ML 


o«*«iHS NO. Mvr 




1 


2001.68 - Crf»5 -, 


ASSI.TRANSPORT ELSCTBO.VICS 
t*tT:° FW. Tyoe'A' 18 in-.r/C 7Ch. -onr. ~n lU 


D.TE UZiZZll IHEET so or.; 


ITti. 
HO. 


On«<riNG TITLE 


OW.NO. 


N<5, BEO. 


DEuaRKS ON CKT. DESIC. 


131 








. , ^ 


132 










133 










131. 










135 










136 


iUelstor. Sf, i*. 18K 


100156-163 




Rl»21. 


«7 


!<»rtstor. " " 6St 


10015o-t.SJ 




SL31. 


138 


R«»l»tor. " " IW 


100156-133 




.*3?. 


.139 


fiMl»tor. " " 630K 


103156-661; 




H1466. 


lio 




















i 


111 


.'^sletor. " " 3«K 


100156-391. 




Hl»6a. 


U2 


he'lrtor. " " 1.5n 


10015-6-155 




BS09. 


1L3 




















1 


lU 


Rc-istor. • " 3ATK 


101156-391. 




KSU. 


11.5 


R«»l.''tor. " " 3.3M 


1C0156-335 




8536. 


11.6 










11.7 


Wire, Solid i.i™l4tB<;. 


100216-921 


Vfi 


Juicier Jl. From JJ lo IK. 










Junper J2. - T * " V. 










Ju«per J3. " I. ■ N. 










Jumper J$. " f * Q. 










Jumper J7. " H " J. 










Jumper je. •" EE " KT. 








Juniper J9. • D • E. 


t 






Jumper JIO, ■ AA • CC. 








Jumper JU. " W • Z. 








Jumper J13. " M • P. 


1 






Jumper" Jill. " R ■ 3. ■ 


j 








J 








! 









■m- 


*•> 


MATERIAL LIST 






ML 


D**»INC NO. 


««¥. 


TITLE TnT:. ine'k' 




2031.88 -0li7 






iT ELiGTKOVICS 
17*itI-.S/a. 7Ch. -nnf Nr, l/ 


o*T,Vl/??/71s»€erS:of. 


— — ?»; 


ITEM 
IW. 


onAmiNG 


T,TLC 


0>C. NO. 


HO. BEQ. 


• EMARKS ON CI(T.,De(IC. 


■ 


131 










132 










133 










131. 










135 










136 


Hesietor. $i. Jv 


lOK 


100156-103 




EI42I. 


137 


Resistor. " " 


33< 


■100156-333 




Ht31. 




13fi 


Re.'lstor. " " 


ISK 


100156-153 




E1.32. 


139 


Resistor. " " 


300rC 


100156-3014 




iUi66. 


11<0 


r. . . . .< 


,^^ 










i 










111 


R«8i*ter. " " 


390K 


looi?^..3?ii 




Rl,68. 


111? 


Reslftor. " "' 


6aOK 


100l56-68ii 




H509. 


11.3 
























lU 


Re>>lrUr. " " 


J90t 


100156-391. 




H5U. 




11.5 










li.6 










li.T 


Wire, .^olic' Ir.su 


.ted. 


1M2L 8-921. 


»/fi 


Jumper Jl. Fro-., j/ to lU. 










Ju4«per J2. " T " V. 










Juniper J3, " L " M. 












Jumper J5. " F " G. 












Jumper J7. " H " J. 










Jumper J8. " EE " FF. 










J-jmper J9. " D " £. 












J'jmper JIO. " AA ■ CC. j 










Juinper Jll. " V ' t. 












Jumper JIJ. » N " P. 










Jumoer Jlii. " R " S. 

































•m' 


%"1 MATERIAL LIST 


1^ 


ML 


0* AOINC HO. 


:n- 


Au 


2001,88 - 0(48 




ASST.7RAHSP0HT ELECTrlOHICS 
■^.Vfr Piffi. ?,rpe'A' iSlp,. .<=/-. 7C 


il. MODEL NO. . 




P»TE UZE2/I1 S««T . 53 OF. 











ITEM 
HO. 


DBAWING TITLE 


D'O. HO. 


NO BtO. 


■ EMAIIKS ON CKT.vOEHG. 


131 








. 


132 










133 










131. 










135 










136 


Se-isto'r. 5t. :«. 9.U inX5c.-?12 


1 


aj.?l. 


137 


.Resistor. " " 27K 


io-si;6-;t? 


I 


RL31. 


13? 


.Re-i-tor. " " I7K 


10Cl5t-lr3 


1- 


ntij--. . 


\J9 


.Resistor. " " ?30K 


I00156-30I4 


I 


R1.66. 


HO 


. „ ^ .^ 




, 
















lli.-. 


.Resistor. " " 33CK 


ioo:>c-33i. 


I 


Kl;68. 


iia 


He.'istor. " ' 6?.0i 


1' Oi5t-6oi. 


1 


S509. 


11.3 






















1!J. 


Hesl'tjr. - " 33OK 


10 '56-33;. 


1 


RjA. 


lUS 








"" 


1:46 










11.7 


Wire, Sollrt I.i.'-.ijite:-. 


100214B-921 


A/R 


Junper Jl. From J J to ILK. 










Jumper J2. " 7 " V, 












Junper J3. " I. " .1: 












Jumper JS. " F " G. 










Junper J7. " H ■ J. 










Jumper J8. " EE ■ FF. 










Junper J9. " D " 2. 










Juraper JIO. " AA " CC. 










Ju"«per JU. • M " I. 












Junper J13. " N " P, 












Juiaper Jlli. " a • S. 


















„ 



























I" 


"^"^ MATERIAL LIST 




ML 


ORAXING HO. 


Rt*. 


1 


JL) 


200l»88 - in • 




ASSI.TRANSPORT ELKTTOKICS 
TiTTr PHB. MANUAL nLHSTTX SSUECT. ^r,^, «„. ig 


DAT«lViy71 ^.EtTgu OF. 


.^... 


ITttl 


OBAWING TITLE 


D»0. NO. 


NO. HEQ.j REMARICS OH CKT. OEStC. ] 




Use the appropiete sheet 










showlag the combination of 










speed; type 'A' or 'P'j «nd 










7 or 9 Ch. nien ohenge the 










first digit of the dash Mo. 










to letter A. 










EIAMPIi:- 2001.88 - A06 










defines a Type «P' l^Slpa. IV'G 










9Ch. Transport PW8 ulth the 










Manual finislty Select Option. 




















AiSQl- 










Jumper J8. Fpob EE to FF. 






Delete. 


■ 




Jumper J8. " • DD " FF. 






Add. 












1 




Jun^jer JIO. From AA to CC. 






Delete. 


— 




Jumppr JIO. " AA • BB. 






Add. 










I 




Jumper JU. From W to X. 






Delete. 




■ 


Jumper JU. " W • I. 






Add. 


""*" 














Jumper JX9l From DD to TP208. 






Delete. 




































































t 








1 








i 











A^ MATERIAL 


LIST 






ML 


ORASiHG MO. 


setr. 




■ 1 — i_5 — 2h. 


200lt88 - III 






mi 


MODEL NO. _ 


w 


A.'Sr.THASSPORT ELECTSCSIICS 
°?AT!!' PWB. fttWAL 0:i-UME. 


— 


n.TF 11/23/71 »,FFT 55 n. 


ITEHI 
HO. 


OHAWIHG TITLE 


DWO. HO. 


NO. BEQ. 


REMARKS OH CKT. OESIS. 




Dse the appmplate sheet 










•howlng the comHn.itlon of 










•peed; type 'A' or 'P', »-id 










7 or 9 Ch. Then change the 










first digit of the dash No. 










to letUr B. 








EIAMPLEt- ^OOUee - E06 










dsflties 4 Type 'P' liSlps D/il. 










9Ch. Transport PWb with the 










Hanual On-Llne Optior. 




















Also:- 










Ju.iiper J?. Frc-a D to E. 






Delete. 
















































































































— 
























































1 

1 










i 



couE c - 5t. to aotapa^L. 



iF 


^*^ MATERIAL LIST 






ML 


DRAWING NO. 


KEY. 


« 




200tt68 . XZI 




% 


ml 


1 ASPI.THAMSPOiiT ELECT.ROHICS 


DATE IJZU^ SHEET ii. or. 


J— 


ITE« 
NO. 


ORAMING TITLE 


0«G. NO. 


NO.-REO. 


REMARKS ON CKT. DESIC. 






Use the appropiate sheet 










ehewlnt the co.T.blnation of 










speed; tyne 'A' or 'P', and 










7 or 9 Ch. Then chan(;e Uie 










first digit of the dash No. 










t;il«tUr C. 










EIA."P!-E:- 20D!4ee - C06 










defines s Type 'P" li5ip». P/U. 










9Ch. Transport PVi: vlth the 










5v. tj the Controller Option. 




















Also:- 










Junner Jlfi. From N.>J t MM. 






Add. 








































































i 

































































































CO 

u 

-H 
O 



O 
J^ 
4J 
C 
O 
U 

4J 
U 
O 

a 

CO 

c 

Eh 



U 
•H 

U 










B-24 



Schematic, Servo Amplifiers 



tS5T.. TaxNSPOnT ascTOOiics. !va rfn gooiiM 



U20(i|lC.H«i,I; 
i 



5206 :0.Sit!i.2 I.-.. 



U207 :c.Trip.3 In. \ 1CX31D7 | B-li .11-4 



IC.guad.: In. 



IC.Trlpl«.3 In. 1 
IC.Qi«l Tfr, \ 

ic.ttiii r/f. I 

IC.^ad.; In. I 



OJlli IC.Trlpl..3 In. 



IC.Trlple.3 In.: 



IC.()iad.2 In. 
ICOnitl.? In. 



100107 
1000B8 
100088 
100085 

100085 
100107 
100107 

100086 

100086 



IC.Op.taplifl.ri 100109 ; B-6 ^ F.7 



IC.^>d.2 In. 



5200 
5201 
0202 
Q203 
52011 
8205 
W06 
Q207 
0208 
Q209 
5210 
5211 
5212 

aliOl 

auo2 

au03 

51.0k 
51.05 
51.06 
51.07 
51.08 

ao? 

51.11 
5la2 

aui3 
abii, 
aas 

51.16 
9U17 

oas 

5L19 
5li20 
51.21 
51.22 
51.23 
01.21. 
51.25 
5I>26 
5L27 
01.28 
51.29 
Ok30 
01.31 
01.32 
0U33 
51.31. 
01.35 
51.36 Tnnslstor. 



100080 
100080 
100061 
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9237 
R238 
8239 
B2kO 
92L1 
92k2 
821,3 
82U, 
92k5 
92!,6 
B2k7 



Kl3»ln«. 



8.2X 

6.88 
6.88 
S.18 
2.28 
3.48 
5.18 
" lOlpa 750 
121pa 750 
" IStoa 750 
• JSlpa 750 
■37.51? 750 
■ kSlpa 750 
Baaistor 220 

" 5.11 



B-2 5 Component Zoning Chart 

Transport Electronics, 



"m 


'%"\ MATERIAL LIST 






ML 


OR*«ING HO. 


1^-^ 




^003^47 - 0000 




\ 


A, 

ASST. DATA ELECTHOMICS 
r PWB. BASIC BOARD. 


_ MODEL NO. 


1^ 


1 


D»*« 




n.TF l4/b/71 ,„.,. 1 


OF Ip 






— 


'io!' DRAWING TITLE 


j D»C.NO. 


JNO. REG 


REMARKS ON cm. DES 


oJ 


1 Board, Proc»«9»d. 


j 2O0?5ij 


1 






j Br«cl£»t, Support,' 


200t)62-001 


1 




1 


;Br»ck«t, Support. 


200L62.002 


1 




k 










s 


I.e. Hex. InT«rt«r. 


loooaij 


3 


'Jl.2.29. 






6 


IcS.QQSd.S I-p-^it Sand. 


10CO85 


i 


"3i. 






7 


I,C.0i»d.2 Input Power. 


100086 


5 


U23. 214.25. 26.30. 






8 


I.C.IO Input Naad. 


100087 


1 


U27. 






•9 


I.e. Dual FUp-Hop. 


10*088 


5 


U16. 19.20.21. 22. 


1 


10 


I.C.Honostabl*. 


100090 


1 


U28. 1 


U 


I.C.Ilual Fllp-Flop. 


100095 


5 


U3.U.S.6.7. 






12 


I.C.ft>«r«tion«l kmpiitimr. 


100167. 


10 


U8.9.10.1I.12.13.:i. 














UIS.16.17. 


1 


13 














Ui 


Transistor. «?». 2«a23 


100080 


50 


Q2.3.1i.6.7. Q103-9O3. 












*.0t-90lt. 0106-906. 














0107-907. Q106-9O8. 






IS 


Transistor. PNP. 2Nlil25 


100081 


29 


VL.5. 0101-901. i 










va02-902. 0105-905. 




16 










17 


Dloda, Sl^al. 1H911, 


100091 


117 


caioi-901. caio3-903. 










Cai35-905. Cia06-906, 










CR107-907. CK108-908. 










Cia09-909. CRllD-910. 












CRUl-911. CRU2-912. 










CRn3-913.Ciaili-9U|,. CR115-915. 


18 


Capacitor, C»r«fiie. lOpf. 


".00073-100 




C107-9O7. 


1? 


Capacitor, Hlea. 66pf. 


1002|i3-64- 




C8. 


20 


Capacity, )frlar. .OOlSnf 


100165-152 




C6. 


21 


Capacitor, Polgrfiln. ^OOlSuT 


100225-152 


\\ 


C7. 


22 


Capacitor, Polyflla. .Wnf 


100126-1j7Ii 




CI. 


Lr 


^ 


• 







■m" 


ASSI. DATA ELECTh 
;' PWB, BASIC BOASE. 


MATERIAL LIST 






A ai DRAWING NO. j«i». 


— 




iVlL 20031.7 - 0000 1 




OWICS 


3^^ 


[>*A»1 
TIIL 




rY.T.Il/8/71 SHEET 2 n, »0 














ITEM 
MO. 


D«A»IN<S TITUt 


D»C. HO. 


NO. REQ. 


REMARIO ON CKT. OESIC. 


za 


Capacitor,^ CaraKic 


.O033uf 


100157-332 


1 


CJ,. 


25 


Csp-eitor, Polj-ftlis. 


•C0u7ux 


^ssm*n 


9 


Ci06-906. 


26 


Capacitor, Caramlc. 


820pf 


100073-021 


9 


C106-9O8. 


2T 


Capacitor, PolyfiLn. 


.01-jf 


100168-103 


9 


C1C3-903. 


28 










29 


Capacitor, Tantalua. 


l.5nf 


100136-155 


1 


Oil. 


30 


Capacitor, ^ " 


lOaf 


100070-106 


33 


.2.3.9.10.U.12.13.1L.1S. 










C16.17.18.1?. 21.22.23.2li. 










025,26.27.28.29.30.31.32.33. 










C3U.35.36.37.3B.39.lO. 


31 










32 


Haslstor. SIC. Jw. 


75 


100156-750 


9 


H131-931. 


33 


Saalst^r, Varlabla. 


5K 


100069-502 


9 


iail-9U. 


31. 


Resistor, ■ 


20K 


100069-203 


1 


R28. 


35 


Resistor. 5S. t». 


91 


100156-910 


1 


R39. 


36 


-Rasistop. S%. iv. 


2.7 


100156- 2R7 


2 


RUl.13.'' 


37 Resistor. " " 


220 


100156-221 


13 


B1.I..15.17. R101-901. 


38 \ Hasistor. ■ » 


2lj0 


100156-21,1 


19 


.123. R105-905. RIO6.906. 


39 Resistor. 1*. " 


309 


100155-21*0 


1 


Rll. 


UO Rasiator. Si. " 


3») 


100156-331 


15 


R2.5,9.16.18. ,li0. 








R102-902. 


h\ aesistor. S%. i-. 


170 


100156-Ji71 


11 


~«22.37.ai21-921. 


J*2 


Haslstor. Ut. " 


511 


100155-261 


1 


RIO. 


t 


eslstor. " " 


63li 


100155-270 


1 


R12. 


H^ 


1 Haslstor. » • 


U 


100155-289 


1 


.^13. 


ii5 1 Baslstor, $%. Jw. 


ISO 100156-181 


1 


S38. 


Ii6 Kaslator. $%, ^. 


IK ^ 100156-102 


3 


H8.21i.31.. 


1 






ii7 1 Resistor. $%. J«. 


U 1 10006U-102 


1 


Rli.. 


IjB 1 Raalstor. •• Jv. 


.^l^i. 


100156-152 


-..''5 


B123-923.S103-903. R10Ji-90t. 



-»" 


W 

*;-"^r. DATA Eiicr-. 

r Wr". PASIC I'UARD. 


MATERIAL LIST 






ML 


OR..,N. NO. 


REV. 


m 






m 


•)MICS 


MCDt.. -.0. _ 


If 








,.:, t/S/71 ,„,,, 3 „. (0 










NO. 


OS AWING Tl TL 


E 


D-0. NO. 


NO. SLO. 


REMARKS ON C^7. DtSJO. 


51 


Hesi.^tcr. \%. X'*- 


1.62K 


1C0155-'?09 


18 


mn7-907. R10a-90fl. 


52 


ileilrtor. " 


I.96K 


100155-317 


1 


Hn. 


53 


ilB!<l3tor. 5>. " 


2.7K 


1X'1^:^?72 


N 


.^3.6.7.19.20.21.26.30. 










R32. 33.16. 










. :-a?8-?2e. H126-126. 


Sh 


Se'iftor. 5?. '•»'. 


l.S.K 


100156-132 


9 


.^ii8-9ie. 


55 


aesistor. " " 


2.?K 


lDC'15t>-222 


9 


iai6-916. 


56 


Se.iistor. " ." 


i,.7K 


\0'-^ri9j.ui2 


20 


ft35.'.'4. R120J-920. ai25-92S. 


57 


Re-irtcr. " 


6.3IC 


100l5<^-682 


u 


R?^.. 27. 29. 36, 


58 


-Hesistor. " 


8.2K 


100156^822 


9 


.1113-913. 


59 


Keslstor. \%. \v. 


lOK 


1001S5-3S5 


18 


^1L-''U. an5-915. 


60 


Aefll?tor= 5<= " 


1?K 


100156-123 


IS 


R117-917. .sin-919. 


61 


''."Slstor. " • 


27K 


100156-273 


9 


Ri09-909. 


ta 


?*Ei?tor. 1*. " 


31.. 8K 


100155-1.37 


9 


R112-512. 


63 










61. 


SesSstor. S%' S«. 


lOOK 


100156-ioL 


18 


ai2i;-92i,. R127-927. 


65 


Resistor. " " 


Wee. 


10015*3-105 


9 


;-U22-922. 


66 










67 


Virs, Insulated. 


100053-022 


A/R 




68 










69 


Artwork, ."aster. 


200253 


Ref. 




70. 


Specification, Test. 


200136 


Ref. 




71 


Procedure, Test. Test 


station 


200!;3e 


Ref. 




72 










73 


Connector, Head. 


100137 


1 


J2. 


7U 


Pin, Con.iector. Male. 


100098 


53 




75 


ConnF-ctor. 


100010-OOti 


1 


JU. 


76 


Connector. 


100010-009 


1 


P7. 


77 


Pin, Connector. 


100021-005 


5 




78 


Pin, Connector. 


ixy:)2i-oo3 


h. 




79 










SO 


Strap, Cable, 


100031-003 


1 





■m' 


%1 MATERIAL LIST 






ML 


ORA»rNG NO. 


«ev. 


V 


B 1 = :^_tJ^ 


2'--^3ii? - 0000 




m 


jLJ 


o*..- 


ASSi. DATA ;;Licr.'i.o':ic;s 




n.TFi.-/£/71 SHFFT L r.. 10 








ITEM 
NO. 


DRAWING TITLE 


DwG. NO. 


NO. REO. 


REMARKS ON CRT. DESIC. 


81 


' 








82 










83 










% 


Screw, Pan ieir!. 


lX03£-20t 


J 


ii-UO X 3/8" 


85 


Scr»^w, Pan irsd. 


noo3f-2io 


1 


U-1.0 X 5/8" 


86 


Was.'itr, Lit. Torth Lock. 


^■>0O5;i-20O 


h 


rJo.l.. 


'V 










88 


>.'5.''.-r, rjit. 


; l?'X'l.7-20O 


.1. 


■J3.U. 


89 


ABr^-.er, .'l.-.l :>.';-ljn. 


i.)ai5o-vx! 






90 


>;lI, Mex. 


lOOOi.3-200 


1 


li-Xin. 











































































































































































































T.T. 


"B"^ MATERIAL LIST 






ML 


DSA.PNG NO. 


:rn 




2XOu7 - 001 




JLJ 




— 


C^.T,i./V71 SHFFT 5 .. lO 


1TE« 
NO. 


DRAWING TITTLE j O.C. NO. 


NO. SEQ 


»Em«R«S on C«I. DESIC. 


113 


Capacitor, njltr. .Ob;f 


l■^ol^5-l03 


1 


C5. 


Uu 


Capacitor, Tintalu.ii. 22uf 


10C16S-226 


9 


ClOl-901 . 


115 


Capacitor, Cera.nic. 6Kpf 


103373-660 


9 


C102-902. 


116 


Capacitor, Palyfilsi. .Oluf 


lX!l»f-103 


9 


G10ij-9C4. 


117 


Capacitor, ft/Ur. ,0068uf 


173165-682 





cioS-905. 


118 










119 










120 


Keslstor. 'Ji. :w. 12K 


l.'01<t-123 


1 


m. 


121 


.-tesistor, \i. ". nSK 


IWISS-SOS 


S 


.HUO-910. 


122 










123 










121. 


ilrs, :;olid I.-iSi-latc^. 


i002lt-?2ii 


A/R 


Jum.oer Jl. fron A to B. 










Junoer J2. Not used. 










Jur^r J3. Fr.n F t H. 
















































































































































































i 







■^"^ 


^"^ ' MATERIAL LIST 






ML 


DRAWING NO. 


RtV, 






20031.7 - 0O2 




m 1 


1/ 


ASSI. DATA EXECTKOKICS 
".*i7r PWB-T-.t5B P. 25lDa. S/a. 


MODEL NO. _ 




r>AlFt./8/Tl SMFFT 6 OF 


ja. 








ITEM 
NO. 


DRAWING TITLE 


0»&. NO. 


NO. REO. 


REMARKS ON CKT. OESIC. 


113 


Capacitor, "ft-lar. .0O82uf 


10O165-822 


1 


C5. 


fj. 


Capacitor, Tantalun. ti.7uf 


100070-175 


9 


cni-901. 


115 


Capacitor, Cerawlc. 68pf 


l'X)07 3-680 


9 


C10?-9^?. 


116 


Capacitor, .»olyfil-i. .TOijTuf 


10018^-1.72 


Q 


C10I.-90I.. 


117 


Capacitor, Sylar. .0033uf 


100165-332 





Clor-905. 


113 










119 










120 


Resistor. 5S. jw. 6.8K 


100156-682 


1 


RI.5. 


121 


Resistor. 1*. " 90. 9K 


100155-1.77 


9 


RUO-910. 


122 








» 


123 










la. 


Wire, Solid Insulated. 


1002L8-?2l» 


aA 


Jurtper Jl. Fr .-! A to H. 










jTimrier J2. "Jet used. 












Ju.jper J3. from F to H. 













































































































„ ,. 
















































( 

















^' 


%"1 maTE'riaL LIST 






ML 


OSA.INO NO. 


Rt«. 


M 


a 


20O3L7 - OOS 




% 


JL 


0«*.: 


Ai"Sr. DATA EL£:':T[iJNICS 

"'■ pv.s.Tto,. p, 37^i5<,. j/a. 


. MO.E> ,.0 li 


r^.Tt u/fi,'71 .MFFT 7 .. 10 




I 


ITEM 

NO. 


ORAW.NG TITLE 


D»0. NO. 


■<0. BEO 


REMARKS Oti Ck T. DEStG. 


113 


Capacitor, "^isr. ,00li7uf 


I')0165~y72 


1 


C5. 


lli. 


Capacitor, Tantalua. l.l\it 


10OO7O-L7S 


9 


cioi-901. 


lis 


Capacitor, Cerajiiic. IXpf 


100073-101 


? 


C102-902. 


116 


Capacitor, .f3l7fil.11. ,0033uf 


noide-332 


9 


cioi-M. 


117 


Capacitor, flar. .Xc2uf 


1,00165-222 


9 


C105-90S. 


118 










U9 










120 


Resistor. 5*. ;-. 6.8K 


10C156-682 


1 


Ri.:?. 


121 


Resistor. U. " 68. lit 


10Ca55-l)65 


* 


RllO-910. 


122 










123 










izii 


Wire, .=olld Insulated. 


1002L8-?2ij 


A/K 


Junper Jl. Fron A to b. 










Jumper J2. Not used. 










Junper J3. Fr-.a F t.. .4. 























































































































































































"m- 


*"\ MATERIAL LIST 






ML 


RAWING NO. REV. 


m 


m 1 ■ ■ 


20031.7 *- OOV 


■ V^-^ 


m 1 


iO 


o*A«HC *^'^- -*^* EI^CTSOHICS 

Tirif P*. TyjW 'P' Ll^i^S. S/G. unr>r. N.-i 


— 


DATE 6/30/71 SHEET .8._ OF. W- 


ITEM 
MO. 


DRAWING TITLE 


D»0. NO. 


NO. REO. 


REMARKS ON CKT. OESIG. 


113 


Capacitor, Mylar. .' .00l47>if 


100165-1.72 


1 


C5. 


111. 


Capacitor, TantaluM. 1..7uf 


1O0O70-Jj75 


9 


ClOl.^01. 


115 


Capacitor, Cera»lc. lOOpf 


100073-101 


9 


C102-902V, 


116 


Capacitnr, Polyflln. .00?2uf 


100188-222 


9 


Cl(«.-90fi. 


117 


Capacitor, Mylar. .OOlSuf 


100165-182 


9 


CIO5-905. 


118 










119 










120 


Re.sistor. $%. iw. 6,8K 


10IJ156-662 


1 


S1.S. 


121 


Resistor. Dt. " 51. lit 


100155-1.53 


9 


HllO-910. 


122 










123 










121. 


Wire, Solid Insulated. 


10021iC-521i 


K/K 


Jumper Jl. Fr-a A tc B. 










Jumper J2. Not used. ' 










Jui??)er J3. i'rm F t, H. 








































































































r- 




























































! 



PQ 

rd 
O 

<U 

iH 

c 

-H 
CO 



CO 

o 

•H 


U 
AA 
O 

Q) 

rH 

jd 

fO 
Q 



4J 

CO 
•H 



fd 

•H 
U 
0) 

■P 

fd 



! 







rd 
O 

r-i 

C 
•H 
CO 



CQ 
O 

-H 
G 
O 
H 

-P 
U 
0) 

iH 

W 



Q) 

m 

< 



CO 

CM 

I 



Ilil 


"^■^ MATERIAL LIST 






ML 


D....NG NO. 


... 


20CiS21-'JOOOO 


ASSI. DATA ELECTRD-VICS PWB 


1»OOEL NO. . 


Uf 


— 


PATf 3/^Ai- sHtf'X. n> ee 


ITtM 
NO. 


DB*»ING TITLE - 


D.C.-.O. 


NO. HtO. 


REmawks On Cut. Ot MG. 




1 


h*arA, PrB«»»»«<l. 


• 20D167 • 


1 




2 


Bracket, Jtour.tisi. 


20CX316 


2 
















I.e. Hex. loTirter. 


100081; 


5 


n.?.n.y,31. 




l.C.(^vi. 2 Input Manrt. 


icxx-ej 


6 


y3.i..S.6,7ai>-. 




I.C.Qu»d. 2 Input ?wcr. 


l'.X)086 


3 


IJ26.27.2P, 




I.C.IO Input Hand. 


100087 


1 


'.'29. 


S 


I.e. Dual nip-Flep. 


loooee 


10 


UlO.ll. 12.17. Uj. 21. 












'J2?.;?3.2Ji.25. 


9- 


I.C.OparrtloiuO. AaplLflor, 


loooe? 


5 


Ul6.17.ie-1?.20. 


10 


I.C.MMiostable. 


ionc90 


1 


'-'30. 


11 










ti 


Tranaietor. KPN. 2N141Z3 


lonoBC 


72 


Q1.2.5.P.9.U.i3.iu.i5. 










CdOl-901. «102-902. 










QIO3-903. QI05-905. 










il06-906. il07-907. 0.09-909. 


13 


Tranalator. PNP. 2HU125 


100081 


11* 


v;4.^.7.10.12. Qloe-908. 


U 










15 


Translator. Deal NPH. TDIOI. 


100082 


9 


aoli-9014- 


16 


Transistor, PSP. MPS-OJl. 


100083 


1 


03. 


If 










it. 


Dl.«9«, Signal. 1!(9U. 


100091 


1.0 


CIU,CR101-901. 102-90a. 










CRIO3-903. 10L-90b. 










CR105-905. 


W 






i 




«0 


Capacitar, CarMd.e. 33i>f 


iooo7>330 


9 


C109-909. 




a 


Ca|>aeltor, MICA QBpt 


irr24j-ir^ 


1 : 


C36. 




M 


C^»oit»r, CERAMIC ijOOpf 


100073-101 


9 1 


C102-902. 




o 


C«p«ltar, ■ 330pf 


100073-331 


' i 


cao5-9o5. 




U 


Ci(>aeltor, Poly. .0Cl5uf 


100077-152 i 


1 ! 


C35. 




25 


Capaeltar, Carai-de. .0033ttf 


100073-332 1 


9 ! 


C103-903. 




.6 1 




1 


1 i 



ASSI. BATA ELECT!) 
1 "IVnT* BASIC B0A.1D. DUAl 


MATERIAL LIST 




ML 


ORAalHG NO. 


RE,. 


■^^^ 


" 


iraacs PWB 

GAP. 


_ MODEL NO. . 


1/ 


200521 - 00000 4 1 


DATE 3/2/71/ WfFT 2 n, 20 


ITUt 

NO. 


OKAWIHC TITLE 


D»G. HO. 


NO. HEQ 


REMARKS ON CKT. DCSIC. 


27 


Capaelter, Tantalvu. 


lOuf. 


100070-106 


1.1 


CI. 2. 3.1..5. 6.7.9.10.11. 12.13. 










ClL.l5.16.17.ie. 19.20.21. 22.23. 










C21..2S.29.30.31. 32.37. 38.39 .to. 










C101.-901.. 


28 


Capacitor, Tantalm. 


1.7uf. 


1D013S-1.76 


1 


C27. 


29 










30 


Raaiator, Varlabla. 


so 


100069-500 


1 


.H27. 


31 


Besiator, ■ 


5K 


100069-502 


9 


aiie-918. 


32 


Raalstor, " 


20K 


100069-203 


10 


Bli9. R10l.-90k. 


33 










1* 


Baatator, St, i*. 


10 


100156-100 


9 


R131-931. 


35 


Resistor. 1%. " 


61.9 


1X155-173 


18 


R121-921. K122-922. 


36 


Raaiator. " " 


75 


100155-181 


9 


R12S-925. 


37 


Baelator. 53f. * 


120 


10Di;i6-121 


9 


B117-917, 


38 


Itailstor. " 1». 


120 


100C67-121 


1 


H20, 


39 


-lealstor. U. iv. 


16? 


lOOlSS-213 


1 


R29. 


1.0 


Raaiator. $%. " 


220 


10D1S6-221 


15 


Hl,3.5.7.Ji.Sl. RlOl-901. 


U. 


Baslstor. !%. 1h. 


220 


10Clli2-221 


10 


.".26. Rn2.912. 


Ii2 


Raaiator. IJt. J". 


267 


100155-231. 


1 


R73- 


U3 


Raaiator. S%. 1«. 


270 


100067-271 


1 


aib. 


Ut 


Raaiator. • i». 


330 


100155-331 


17 


S2.L.6.13. 31. 33-35.10. 










RI02-902. 


li5 


Raaiator. 5<. i«. 


390 


100061.-391 


1 


R28. 


1>6 


Raalstor. • Jw. 


1.70 


1001564.71 ' 


5 


RIS. 19.1.0.1.7.52. 


W 


Raaiator. VL ' 


511 


100155-261 . 


3 


.i3e.la.72. 


ki 


Raaiator. S% ' 


560 


100156-561 ! 


19 


R71.. H10B-90a. 8109-909. 


k9 


Saalatat. 1^ ■ 


631. 


100155-270 ,■ 


1 


H39. 


50 




1 




51 


RMlatar. St. i«. 


1.2. 


100156-122 


3r 


H17.22.25.30.32.U..53.S7.7O. 








R71. H103-903. RIO6.906. 


52 






: 1 


RIO7-907. 



ASST. DATA ELE 
"'"T BASIC BQA-HD. D 


MATERIAL LIST 






CTRONICS PWB. 

UAL GAP. „„„„ _ 


1* 




mm 


DRAKiNG T 


ITLE j D»C. NO. 


NO. OLO 


1" 


5k 


Raalstor. 1%. ^. 


i.96in 


100155-317 


20 


HI 


55 


Raalstor, S%- ' 


2,Wa 


100156-21.2 


33 


Rl 










8a 


56 


Heslator. Ijt. iw. 


3.091c fX 


100155-336 


1 


SJ, 


57 


Raaiator. S%. ' 


3.3Iri 


100156-332 


Ul 


R2 










Rl 


58 










59 


Raaiator. S%. i«. 


h.nn. 


100156-172 


2 


R) 


X^J 


Rsslstcr. " " 


5.11.".. 


100156-512 


1 


RS 


hi 


Raaiator, " " 


6.8Kn 


100156-682 


20 


81, 


62 


Raalstor. " " 


8.2Kn 


100156-822 


1 


R2 


63 


Raaiator. " " 


IOKa 


100156-103 


19 


Hi 


6ii 










65 


Easiator. " " 


l8Ka 


100156-183 


1 


H3 


i 66 


RaalaV-r. " " 


39Kn 


100156-393 


9 


Rl 


67 


Reslator. " " 


6dKn 


100156-683 


10 


R3 


68 


Raalstor. • " 


iMtn. 


" 100156-lOlj 


9 


R6: 


6*.^ 


Raalstor. " " 


220Xn 


100156-221. 


9 


Rl 


70 










71 










72 










73 


Connactor, Haad. 


-lala. 1 


100137 


2 


J2. 


?b 


GtRpector.' 9 ?i-i. 


100?!.? -OCl 


1 


JJ 


75 


Conaectcr. 5 pin. 


10021.7-005 


1 


iU 


ft 


Pin, Mala. 


100098 [ 


33 


Tai 


77 










78 


i 








79 1 


1 






80 


Seraw, Pan Haad. 


j 


100036-206 ) 


6 


U ' 


81 ( 


Waahar, Plat. 


; 10001,7-200 1 


6 


Mo. 


82 


Waabar, Int. Tooth Lock. | 100059^200 | 


6 


Ha, 


1 1 







^" 


m*^ MATERIAL LIST 






IJU 

ASSr. DATA UECTROHICS PWB, 
"T.Vr:'' BASIC BOARD. DOAL QAP. w,nr. no 


nr 






ITEM 
NO. 


DKAWING TITLE 


DWO. NO. 


NO. "EO.j 


ah 


Nat, Hax, 


10001.3-JOO 


6 


k 


65 










86 










87 


Artwork, Maatar. 


2D0166 


Raf. 






























































































































1 
















































1 








1 








! 
























i 








f 

1 








f 
1 






1 1 










! 







ASST. DATA ELB 
?' EASIC BOAHD. D 


MATERIAL LIST 






ML 


DHA-INC HO. 


»eJ 








CTRONICS PWB. 

UAL GAP, „nr,F, ko 


1^ 






n*Tf 3/2A1 SHEFT ? nr 20 








1TE» 
NO. 


DRAWING T 


ITL E 


D»0. NO. 


NO. nto 


BEU»RKS ON CKT. DEilC. 


5b 


H»alrt«r. li. i«. 


l.96*n 


VX)155-317 


20 


HI42.55.B120-920. R123-923. 


55 


lUelstor. 5>. = 


2,«SA 


100156-21*2 


1^ 


S11.12.1ii.l6.21,Ij5. 


f 








ai05-905 .HU9-91 9 .R12lt-92k . 


., ^6 


Roslator. Ij. }«. 


3.09Rn 


100155-336 


1 


Rii3. 


57 


R«ai»tor. 5)f. ■ 


3.3Kn 


100156-332 


Ul 


R2i. .5!i .56.60. 75 .Sll>913 . 










Rm-9Uj .H129-929 .R133-933 . 


58 










59 


lUalator. S%. ^. 


U.7ln 


100156-172 


2 


R3L.58. 


60 


a«3lBtor. " " 


5.1I/V 


10015^5x2 


i 


S50. 


i 61 


Rsslstor. " " 


6.8ln 


100156-682 


20 


Hl,6.59. RIlO-910. R111-9U. 


62 


R«8l3tor. " " 


8.2Kn 


100156-822 


1 


R23. 


63 


Raalstor. " " 


IOKa 


100156-103 


19 


m .H126-926 .H127-937 . 


6b 










65 


H«Bl»tor. • " 


l8Ka 


100156-183 


1 


H36-. 


j66 


ttoalaV'T, " " 


39Krx 


100156-393 


9 


R130-930. 


67 


Basiator. " • 


68sn 


100156-683 


10 


R37.H132-932. 


68 


iUslator. " " 


leCKA. 


100156-loU 


9 


H6l.62.63.6ti.65. £6.67. 68.69. 


6i? 


Raalstor. " " 


220Kn 


100lS6-22t 


9 


E128-928. 


70 










71 


' 








72 










73 


Connactor, Haad. 


Male. 100137 


2 


J2. J5. 


: 7ii 


Ctnaector.' ? pin. 


ioo?u:-oci 




JJ 


75 


Cenaactcr. 5 pin. 


! 10O2t7-0O5 


1 


Jli ■■ 


fl6 


Pin, Mala. 


100096 


33 


Taat Polnta. 


rr 










j78 








1 79 








■80 


Scra«, Pan Haa<l. 




100036-206 


6 


U - Irf) X 3/8» 


81 


Uaahar, nat. 




1000U7-200 


6 


HoJi. 


|82 


WaAar, Int. Tooth Lock. 


100059-200 


6 


NaJi. 


t 









[iL 



zt 



"%" 


A*^ MATERIAL LIST 






ML 


DRAWING MO. 


_1 


« 


m 1 ^ 






%*-^ 


« 






ASST. DATA RTKCTSOiaCS PUB. 
"^^^I" BASIC BQIRD. DUAI. QAP. -nnr, -n 


^ 


DATPyV^l WfFT k nr 20 


ITEM 
HO. 


ORAWINC TITLE 


DWG. NO. 


NO. RCO. 


aCMARKS ON CKT. DESIG. 


eb 


Nat, Hax, 


I000li3-W0 


6 


«r-bo. 


85 










66 


. 








87 


Artwrk, Maatar- 


200166 


Raf. 






















































































































J 
























































_ 










4 




















































' 






















1 





%"> MATERIAL LIST 






ML 


D«»«PNC NO. |«E». 




\J 


1^ 


20052r-iOO» 1 K 


A3SI. DATA ELKCTHOWCS PWB. 
"ur 10^2.9 IPS. TIPE P. D/QAP. «>del no . 


_ 


D,„3A/n «EET 5 n. 20 


ITEM 
NO. 


OSAXING TITLE 1 D»0. NO. 


NO. HEO 


REKORXS ON CKT. DEJlG. 


^ 


Capaalter, I^Imt. .Oi$at 


100165-153 


1 


C31.- 


X17 


Capacitor J -'XVfilW J)0>A^ 


Knun-nt 


1 


CU. 


118 


Capacitor, Polj. .003>if 


100077-332 


9 


ClOl-901. 


119 


Capaeltw, Tantalon. luf 


100136-105 


18 


0106-906. C107-907. 


120 


Capacitor, PoljrfllJi. Jt7uf 


100128-1.71» 


9 


cioe-908. 


121 
122 


















123 


Itoalator. $%. i*. 750KA 


100156-75*1 


18 


,R115-915. R116-916. 


12!; 










125 










126 










127 


Wire, Solid Bare. 


100051-O2!* 


A/R 


Jumper Jl. From A to C 


128 


Tnblng, Teflon. 


i00226-c:?2 


A/a 


Juspsr J2. Fros S to B 










Juaper J3. frois AA to BB 










































































































i 








i: 



















































\1 


MATERIAL LIST 




ML 


DRAOINC MO. REV. 






200521-OOa. 


■ 


OHICS PWB. 
P. D/iAP. _„., .„ 


^ 


AS3Z. DATA ElECTR 

"TfTT!' 13-16.9 IPS. Tire 


t>A,rV2/n „<PrT 6 „. 20 


ITEM 
MO. 


OnAWINO TITLE 


I owe. NO. 


NO. REQ 


REMARKS ON CKT. DtSIG. 


U6 


Ca|>aeltor, Poly. 


.0082nf 


100077-822 


1 


C31.. 


117 


Capacitor, r.^LV.' 


.OOISUF 


i0O225<r52 


1 


CU. 


U8 


C^Mcitor, Pol;', 


.OOSJaf 


100077-332 


9 


001-901. 


119 


Capaelt«r, Tantalm. 


.68uf 


1001^.6Bti 


18 


006-906. 007-907. 


120 


Capacitor, Polorfila. 


Jt7uf 


-100128-lt71i 


9 


C108-908. 


121 










'122 










123 


Raaiator. St. ^. 


56oicn 


100l56-56»i 


18 


R115-915. 1016-916. 


12U 










125 










126 










127 


Wire, Solid Bare. 


10005l-02b 


AA 


Junper Jl. Froai A to C 


128 


Tubing, Teflon. 


100226-02? 


A/R 


Junper J2. Fro* H to K 










Jumper J3. From AA to BB, 


















1 








1 














































1 








[ 

1 1 








1 i 

1 ; 




i 1 




1 1 















































Y 


"^"^ MATERIAL LIST 






ML 




RE*. 


■ V 


A 


u* 


200521-.OCf5. 


^\ 


ASSY. DATA ELECT.=iOMICS PWB. 
""'7'' 17-22.9 IPS. TIPE P. D/OAP. „„^,, _ 


_ 


„.„ 3/2A1 „,„ 7 „, So 


ITEM 
NO. 


DBAOING TITLE 


O-C. NO. 


NO. HtQ 


REMARKS ON CKT. DEStG. 


U6 


Capacitor, Poly. .0O82»f 


100077-822 


^ 


C31.. 


U7 


Capacitor, Pv>LY. .ooiSa' 


I0O22S-ISZ 


, 1 


CUI. 


U8 


Capacitor, Poly. .002Jnf 


100077-222 


9 


ClDi-901, 


119 


Capacitor, Tantalus. .68uf 


100136-68t 


18 


006-906, O07-907. 


120 


Capacitor, PolyfUj*. .3>»f 


100128-33U 


9 


OO8-9O8. 


121 










122 










123 


Resistor. S%. i«. 560KA 


100l56-56b 


le 


8U5-915. RU6-916. 


121* 










125 










126 










127 


Wire, Solid Bare. 


100051-021; 


a/R 


Juaper Jl. From A to C 


128 


Tablng, fsflon. 


10OJ2&-O22 


i/K 


Jumper J2. fra« ." to " 










Jui^xr J3. Froa AA to BB. 




























































































( 



























































































•m- 


%'l MATERI 


AL LIST 






ML 


DRAWING NO. 


Riv. 


* 


m 1 1 — -^__ 


200S2V-OD4- 




%, 


mi 


^ 


ASST DATA ELEGTROMICS PW. 
"T^Vr^ 23-29.9 IPS. TIPE P. ft/Q*P. ^„.. .„ 


_ 


DATE 3/2/^ SHEET 8 „JO_ 


ITEM 
NO. 


DRAWING TITLE 


D>C. NO. 


MO. REQ. 


^i^MARXS ON CKT. DEUC. 


116 


Ci^>aAtor, Poly. .00e2uf 


100077-822 


1 


C3t. 


117 


Capacitor, POIY.' M)til0 


100225-132 


1 


Ol. 


118 


Capacitor, Poljr. .OQlSnf 


100077-152 


9 


OO1-9OX. 


119 


C^aciior, Tantalum. JiTat 


100136-h7l» 


IB 


006-906. 007-907. 


120 


Capaaltor, Polyfllm. .27uf 


10012e-27U 


9 


ajo«-9o8. 


121 










122 










123 


Resistor, $%. jn. 330KA 


100l56-33b 


18 


B115-915. R116-916. 


12li 










125 










126 










127 


Wire, Solid Bare. 


100051-021; 


A/h 


Jurq>er Jl. From A to C 


128 


Tubii^, Teflon. 


100226-022 


k/b. 


Jumper J2. From K to H 










Jumper J3. From AA to BB 














































f 










<- 








































































































j 

















-^- 


%'^ MATERIAL LIST 






ML 


ORAKING NO. 


R«». 




m 1 i 


20052V-OO5 


^ 




mi 


"" ASSi. DATA EliCTRONICS PWB. 
"AT?" 30-39.9 IPS. TTPE P. D/bAP. „„„^, ^„ I^ 


n.T,3^Al SH^ET 9 „Z/3 


ITEM 


ORAKING TITLE 


D»C. NO. 


NO. REQ. 


REMARKS ON CKT. OESIG. 


116 


Cap«el*or, Paly. JXUtvt 


100077^,72 


1 


C5i. 


117' 


Capacitor, K)LY. i . .ooita^ 


tOO<2»-4S2 


1 


C!*l. 


118 


Capacitor, Poljr. .OOlaf 


10OO77-K)2 


9 


ClOl-901. 


119 


Capacitor, Tantalum. .33uX 


100136-331< 


18 


OD6-906. 007-907. 


120 


Capacitor, Polyfilm. .l8uf 


100128-1 61> 


9 


C108-908. 


121 










122 










123 


Roaiator. 5*. j«. 35«n 


100l56-331i 


18 


R115-915. H116R916. 


121. 










125 










126 










127 


Wire, Solid Bare. 


100051-O2U 


aA 


Jxugper Jl. From A to C 


128 


^:tl=s, TeflM. 


100226-022 


aA 


Jumper J2. From K to li 










Junper J3. Froei AA to BB. 




























































































































I 


















































L 







^"^ MATERIAL LIST 






ML 


oaAiiHC Mo. 


■»V 






200S21-OC»6 






m 1 


1/ 


ASST. DATA ELECTRONICS PWB 
l.r;'' liO-kS IPS. TIPE P. DAUP. 


MODEL NO. _ 




„.Tr Wfl «rM 10 „ 


20 








ITEM 
HO. 


,. DRAWING TITLE 


D»C. MO. 


NO. HEO. 


REMARKS ON CKT. DES4C. | 


U6. 


Capacitor, Poly. .00U7Bf 


100077-b72 


1 


C3li. 




117 


Capacitor, Pour. . .OOISUf 


I0022S-1S2 


1 


eta. 




ns 


Capacitor, Poly. .COlaf 


100077-102 


9 


ooi<.9ai. 1 


119 


C^>aclt«r, Tantalum, .22uf 


100136-22lj 


18- 


C1D6-906. 007-907. 




120 


Cipaeitor, Polyfilm. USuf 


10012e-15U 


9 


008-908. 


121 










122 










123 


Resistor. 5>. t-' 33«A 


100l56-J3>i 


la 


Iai5-915. BU6i.9l6. 




12U 










125 










126 












127 


Wire, Solid Bare. 


10O051-3« 


AA 


Jastpar Jl. From A to C 


128 


TublBC, Teflon. 


100226.022 


AA 


Juj^Mr J2. From H ta M 












Jui^r J3. rroa AA to BB 










I 




































( 




































































































































\_ 


"•"^ MATERIAL LIST 






ML 


D.A..NO NO. 


REV. 




m 1 — 22 








m 






iSSI. DiTA ELECTROSICS PWB. 
"m*;" 10-12.9 IPS. TTPE k. D/GAP. ^^^f, ,.n ¥ 


DATf 3/2/71 ,„„T 11 nr :0 




ITEM 
MO. 


OHAHING TITLE 


D»G. NO. 


NO. »EQ. 


«E«»R»S on CKT. DESIO. 




U6 


C«p»cltor, Kyl«r. .OlSuf 


100165-153 


1 


C31,. 




117 












118 


Cap»cltoT, Poly. .0033uf 


100077-332 


9 


ClOl-901. 




U9 


Capacitor, Tantalm. Inf 


100136-105 


18 


C106-906. C107-907. 




120 


Capacitor, Polyf ila. ^UTmI 


100128-li7l» 


9 


C106-9oe. 




IJl 












122 


R»«iitor. S!t. i*. 330A 


100156-331 


1 


R8. 




123 


Rasistor. " • 750Kn. 


100156-751. 


18 


fai5-915. R116-916. 




is!i 












125 












126 












127 


Wlra, Solid Bara. 


10(X>Sl-O2^ 


aA 


Jiwper Jl. Fron B to C 




izo 


tnblng. Teflon. 


100226-022 


k/S. 


Jiuapsr J2. fron M io r 


























































































































































i 








j 
















i ' 1 








1 






1 







%'\ MATERIAL LIST 






ML 


ORAWINC NO. 


»1¥. 




M 1 1 — 2± ':l.LL- 


200521-QOS8 


. 




« 1 


^ 


A3SX. ma EieCTKONXCS PWB. 
"?ftr7» 13-16.y IPS. TIPB A. D/OAP. ..„„.,•„„. 


— 


o*teV2A1 sheet 12 Of. 


22. 


ITEM 

NO. 


OnAWING TITLE 


DWG. NO. 


NO. REQ. 


DEMAIOS an CKT. DESIC. 


116 


Capacitor, P0I7. .0082iir 


000077-822 


1 


C3U. 


U7 










118 


CiHP^ltor, Poly. .0033uf 


100077-332 


9 


clol-901. 


U9 


Capaoltor, Taotalia. .bOof 


100136-681« 


18 


C106-J06, C107-907. 


120 


Capa«ltor, Polyf 11>. JtTuf 


100128^71. 


9 


ao»-90B. 


121 










1221 


toalrtor, 531. i». 33OA 


100156-331 


1 


B8. 


123 


Baalator. " ■ 560KA 


100156^6I( 


18 


H115-915. aU6-916. 


12li 










125 










126 










127 


Wlra, Solid Bara. 


10005l-02li 


A/a 


Juapar Jl. Fran B to C 


128 


Tu1>liic, Taflon. 


100226^22 


k/HL 


Juispar J2. Proa M to P 






























1 




■ 


\ 
































































j 






1 






1 




'\ 


\ 




\ 













-%■ 


%^ MATERIAL LIST 






ML 


DRAWING NO. 


■ <». 


m 


m 1 ii_ 


200521-00^ 




■ \.,^^ 


^ 1 


1^ 


ASST. DATA ELECTRONICS PW. 
rmr 17-22.9 IPS. TTPE A. DAuP. „nr,r, .n 





D*TE 3/2/Tl SHEET il Of 2^ 


ITEM 
NO. 


DRAOINO TITLE 


D»&. NO. 


NO. REQ. 


REMARKS ON CKI. DESIC 


116 


Capacitor, Poly. .0082uf 


100077-822 


1 


C3J.. 


1-^7 










U8 


Capacitor, Poly. .0022»f 


. 100077-222 


9 


ClOl-901. 


119 


Capacitor, Tantalua. .6duf 


100136-68Jj 


18 


CIO6-9O6. C107-907. 


120 


Capacitor, Polyfllji. .33<ir 


UX)l28-33ii 


9 


C106-90b. » V 


121 










122 


Raalstor. 5*. i*. 330A 


100156-331 


1 


R8. 


123 


Raslstor. " ■ 5601 a 


100156-561. 


18 


R115-91S. R116-916. 


12u 










125 










126 










127 


Wire, Solid Dara. 


100051-02U 


A/B 


Junper Jl. Fron B to C 


126 = 


Tubing, Taflon. 


100226-022 


A/8 


Jumper J2. Fron ii to P 




























































































































'■ 






































1 




















t 



1 »_i^ 


fc"^ MATERIAL LIST 






ML 


DRAWING NO. 


REV. 


w 


If* 


200521-<7tl 




ASST. DATA EUCTBOHICS PWB. 
' °;.*''?*' 30-39.9 IPS. TIPE A. WgAP" model no 


- 


o.u 3/2/71 ,„„, 15 „, eg 


ITEM 
NO. 


DRAWING TITLE 


D»G. NO. 


NO. REO. 


REMARKS ON CKT. DESIC. 




U6 


Capacitor, Poly. .00l.7»r 


100077-1.72 


1 


C31.. 


117 










U8 


Capacitor. Poly. .OOluT 


100077-102 


9 


ClOl-901. 


119 


Capacitor, Tantalus. .3>>I' 


100136-331. 


18 


CIO6-906. CI07-907. 


120 


Capacitor, Polyflla. .iSuT 


100128-181, 


9 


cio6-9oe. 


121 










122 


Rasistor. 5*. i«. 330A. 


100156-331 


1 


R8. 


123 


Raaistor. * " 33«n. 


100156-331. 


18 


1015-915. R116-916. 


12U 










125 










126 










127 


Wlra, Solid Bare. 


100051-021. 


aA 


Juaper Jl. From B to C 


J 


126 


Tubing, Taflan. 


10022^-022 


aA 


Juieper J2. Fron M to P 




































- 




































































i I 


























































































~ — ■ 










^_^ 




fc'\ MATERIAL LIST 




ML 


DRAWING NO. 


»f». 


200521-013 




ASSY. DATA EliCT.TONICS PWB. 

23-29.9 IPS. TYPE '*' E/O- model no IP 


_ 


p.XEl2/yi/7J SHEET iL Of. 


i°. 


ITEM 
NO. 


DRAWING TITLE 


D»G. NO. 


NO. REO. 


REMARKS ON CKT. DESIG. 




pi 

m 


Capacitor, Poly. .0082ur 


100077-622 


1 


C3L. 












liB 


Capacitor, Poly. .00l5ur 


100077-152 


9 


ClOl-901. 


115 


Capacitor, Tantalun. .!.7uf 


100136-1.71. 


9 


CIO6-9O6. 


'120 


Caoacltor, TantaluB. .1.7uf 


100136-U71. 


9 


CIO7-907. 




121 


Capacitor, Polyflln. .27uf 


10O12fa-271. 


9 


C108-9O8. 


122 










1213 


Heslstor, S%. V- 330 


100156-331 


1 


HB. 




,12V 1 


Hc=i3t=-, • " 330it 


100156-331. 


9 


RII5-915. 


IS 


Resistor, " " 330K 


100156-331. 


9 


R116-916. 


126 










127 










SiB 










129 


Vlre, Solid Insulated. 


1002L8-921. 


aA 


Jumper Jl. J*)?©™ B to C. 


-J 










Juaper J2. • M to P. ^ 










JuRipar JIO. " R tc S. 




— ■ 








: 























































— r— ■ 










1 

i 






, J 


i 













































1 












1 










i 













^"^ MATERIAL LIST 






ML 


DRAWING HO.- 


- 




m 1 


200521-010 








^ 


ASSr. DATA £LECTR(»aCS FWB. 
'^rr' 2^.29.9 IPS. TTPE A. H/QAP. „„„„ „„ 


_ 


nAT. 3/2/71 «rr. It n. 20 


ITEM 

Mo: 


DRJiaiNS TITLE 


DWG. NO. 


NO. REQ. 


REMARKS ON CKT. OESlC. 


U6 


Capacitor, Poly. .0O82nr 


100077-822 


1 


C31.. 


117 










118 


Capacitor, Poly. .0015uf 


100077-152 


9 


ClOl-901. 


119 


Capacitor, Tantalun. Ji7uf 


IOOI36-J.7I. 


18 


CIO6-906. C107-W7. 


120 


Capaoltor, Polyfllji. .27nf 


100128-2711 


9 


C108-90e. 


121 










122 


RMiator. 5>. iw. 330A 


100lS6-3a 


1 


Re. 


.Ut3 


Haaiator. • • 330ICn. 


10O156-33U 


18 


RllS-915. R116-916. 


la, 










125 










ik 










127 


Wlra, Solid Bare. 


1000S1-02U 


AA ■ 


Junper Kni Jl. Fron B ta C 


126 


ToblBg Tsfloa. 


150226.022 


aA 


JuR^r J2. Fro« M to P. 


















































































' 








































































































1 



•m- 


%~) MATERIAL LIST 






ML 


DRAWING NO. 


:rn 


vi 


m 1 




1 








ASST. DATA ELECTBONICS PUB. 
"'.rrVT' liO-US IPS. TIPB A. D/GAP. „„n., .n Hf 


DATE 3/2/n SHEET 16 ^,^0 


ITEM 
MO. 


OUAWINC TITLE 


DWG. NO. 


NO. REQ. 


REMARKS ON CKT. DESIC. 


116 


Capacitor, Pol>. .OOUTuf 


100077-1.72 


1 


C3U. V 


117 










118 


Capacitor, Poly. .OOluf 


100077-102 


9 


ClOl-901. 


119 


Capacitor. TantalTin. .22uf 


100136-221. 


18 


CIO6-9O6. CIO7-907. 


120 


Capacitor, Polyfila. .I5af 


100128-151. 


9 


cio8-9oe. 


121 










122 


Baalstor, S%. J". 330 A 


100156-331 


1 


R8. 


123 


Raalstor. • " 330ICrj. 


100156-331. 


18 


R115-915. RII6-9I6. 


12U 










1*5 










126 










127 


Wire, Solid Bare. 


10D05l-oa. 


AA 


JuMper Jl. Fror. B to C 


128 


Tubing, Teflon. 


100226-022 


AA 


Ju«per J2. Front M to P 






















































j 






j 1 




























1 












i 




i 




( 




f 

1 1 


















! 



1 








ML 


orawinc.no. 


Rf». 


%^ 




200521- 014- 




^^^^ASSI. DATA ElECTlKMaGS PWB. 
•^Vrt?"^ L04.S IPS. TfPB A. I!/OAP. „„t.F. NO. 2 


-..T. 3/^1 «..et1« o^JO. 


ITIM 
NC. 


ORAWIHS TITLE 


. DwG. NO. HO. REO.j 


REMARKS ON CKT. OfilC. 


136 


Capacitor, Pol*. .OOtTuf 


100077-li72 


1 


C3I,. . 


U7 


CAPAciToC, Poty. .Ooi5>if 


1O022S-IS2 


' 


c-^'- 


m 


Capacitor, Poly. .OOluf 


.100077-102 


9' 


ClOl-901. 


119 


Capacitor. Tantalva. .22uf 


100136-221., 


18 


CIO6-9O6. C107-9O7. 


120 


Capacitor, Polyfil*. .l5uf 


100128-151. 


9 


C108-90e. 


121 










122 


Raslstor, 5». j«. 33OA. 


100156-331 


1 


H8. 


1C3 


Raaistor. • " 330lfn. 


100156-331. 


18 


Hn5-»15. RU6-916. 


liu 










1T5 










U6 






AA 




12Y 


Wire, Solid Pare. 


10005 1 "Oa. 


Jumper Jl. Fror. 3 to C" 


128 


Tubing, Teflon. 


lOOC 26-022 


aA 


Ju»p«r J2. Froa M to M 


































































































































































, 


. 








! 








■ 



10 



1^ 

■■•rt' 














11 


READ DATA 
OUTPUT (-1 

1 


10 








9 












8 






LAST USED 


DELETED 








USl 








QI3 








CRI 










R75 








C4I 


Ce.C2S,CZ6 


^ 






TP8 






7 




QX09 






CRX05 








RX33 








CX09 








TPX03 






. 




















/ 


6 


/ 

/ 
/ 


/ 


5 












4 



\^ 



*4t *S0 

«M S.IIC 



[b] for assemblies 0PERATIN6 WiTM - 
•"• DATA OPTION BOARDS: 

AOO JUMPER K-L 
U} SEE MATERIAL UST FOR VARIABLE 
*^ COMPONENT. 



5 ALL .10 UF CAPACITORS TO BE I0X20V 

4 ALL CAPACITORS TO BE IN MICRO- 
FARAD tZOX ISV. 

5 ALL DIODE TO BE 100091 
^ ALL RESISTORS IN OHMS * »% '/4W _^ 

I 
NOTES: UNLESS OTHERWISE SPECIFIED. 
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